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Abbreviations, Acronyms,

Abbreviations and Acronyms

303(d) Clean Water Act Section 303(d)

305(b) Clean Water Act Section 305(b)

AU Assessment Unidgfinesthewaterbodysegment

B-IBI Benthic Index of Biological Integrity

CAP Cleanup Action Plan

CERCLA Comprehensive Environmental Response Compensation
Liability Act (also known as Superfund)

CFR Code of Federal Regulations

CM Correctve Measure

CWA Clean Water Act

DWEC Drinking Water Exposure Concentration

DWEC\ Drinking Water Exposure Concentration for noarcirogenic
effects

DWECc Drinking WaterExposure Concentration for carogenic
effects

DOH Washington State Department of Health

Ecology Washington StatBepartment of Ecology

EAP Environmental Assessment Program

EIM Environmental Information Management (Ecology databa:

EPA U.S. Environmental Protection Agency

ISIS Integrated Site Information System

LLOQ Lower Limit of Quantitation

LRAU Large RiverAssessment Unit

MTCA Model Toxic Control Act

MCL Maximum Contaminant Levels

MDL Method Detection Limit

mg/L; mg/kg Milligrams per Liter Milligrams per kilogram

mL Milliliters

MRL Method Reporting Limit

ng/L; ng/kg Nanograms per LiteNanograms pekilogram

NTR National Toxics Rule

NHD National Hydrography Dataset

NTU NephelometricTurbidity Unit

PAH Polycyclic Aromatic Hydrocarbon

PCB Polychlorinated Bphenyl
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pa/L; pa/kg Picograms per Liter; Picograms per kilogram
ppm Parts per Mlion (same as mg/kg orgiL_)
ppb Parts per Blion (same as pg/kg qrg/L)
ppt Parts per Trillion (same agitkg orng/L)
ppqg Parts per Quadrillion (same pg/kg or m/L)
PQL Practical Quantitation Limit
QA Quiality Assurance
QAPP Quality Assuranc®roject Plan
QC Quality Control
RCW Revised Code of Washington
RIVPACS River Invertebrate Prediction and Classification System
ROD Record of Decision
SCUM Sedi ment Cleanup User 0s Ma
SDWA Safe Drinking Water Act
SlZmax Sediment Impact Zonmaximum
SMS Sediment Management Standards
SOP Standard Operating Procedure
SQS Sediment Quality Standards
State Washington State
TCDD Tetrachlorodibenzoparadiox{dioxin)
TCP Toxics Cleanup Program
TEC Tissue Exposure @centration
TECN TissueExposure ©ncentration for nowarcirogenic effects
TECc TissueExposure @©ncentration for carcogenic effects
TEF Toxicity Equivalent Rctor
TEQ Toxic Equivalents
TMDL Total Maximum Daily Load
po/L; pg/kg Micrograms per LiterMicrograms per Hogram
USGS United States Geological Survey
WAC Washington Administrative Code
WQA Water Quality Assessment
Definitions

The following terms are defined to aid in the interpretation of thanekis policy.Terms listed
below may have a differemieaning outside of the WQA
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Term

Definition

303(d) List

Clean Water Act Section 303(d¥t, whiclrequires that States provide
a list ofimpairedwatersthat arenot meeting water quality standards.

305(b) Report

Clean Water Act Section 305@®&port, whichrequires that States
providea biennial report to Congress time water quality status of
state waterbodies.

7-DADMax

Mean value of the maximum daily temperatures in a consecutiday’
period.

7Q10 High Flow

Sevenday, consecutive higtiow with aten-yearreturn frequency; the
highest stream flow for seven consecutive days that would be expe
to occur once in ten years.

7Q10 Low Flow

Sevenday, consecutive low flow withten-yearreturn frequency; the
lowest stream flow for seven consecutive days that would be expec
to occur once in ten years.

Assessment A waterbody segment or portion of a waterbody segment from whic

Unit (AU) data are evaluated to determine compliance vivater quality
standards Assessment units are typically delineated using the NHD
reaches for fresh waterandgrids for open waterbodies. AUs are the
basis foridentifyingwaterbody listings.

BioPoints The number of points assigned ta adividual Bi&tation baseadn the
number of bioassay exceedances (maximum 3 bioassays per statio
and the severity of the bassay exceedance (SQS/SIZmax).

BioScore The total number of points assigned to a quarter grid resulting fitoen
summation of the BioPoints.

BioStation A location (i.e. station) within a quarter grid where a sediment samg

was obtained and testefbr biological effects usingcology designated
biological tests

Califor-data

A solicitationnotice for parties to submit water quality data and
information collected within ten years of the published end date that
will be addressed in the forthcoming water quality assessment. Not
that a party may submit data and information to Ecology at any time
but to ensure consideration in a specific assessment cycle, it must f
received by Ecology by the published end date.

ChemPoints

The number of points assigned to emdividual ChemStation baseah
the number of chemical exceedances and the severity of the dam
exceedane (SQS/SIZmax) at that station.
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Term Definition
ChemScore The total number of points assigned to a quarter grid resulting from
summation of the ChemPoints.
ChemsStation A location (i.e. station) within a quarter grid where a sediment samg

was obtaired and tested for chemical constituents using Ecology
designated procedures.

Continuous monitoring

Sampling regime that records a series of parameter values at a def
frequency.

Critical period

A reoccurring timeframe (e.g. a specific season or time of day) durif
which designated uses are more susceptible to impairment. When
considered in the WQA, a critical period may be defined through a
TMDL study or may be assumed based on knowledge of badgr
characteristics. For example, the critical period for protecting the
aquatic life use of a stream from impairment causedigh
temperaturesmay be designated as ttimmermonths in whichhigh
air temperatures cause water to heat up

Data validatn

An analytespecific and sampispecific procesased for certain
complex chemicalthat extends the evaluation of data beyond data
verification to determine the usability of a specific data $einvolves a
detailed examination of the data packagaing both professional
judgment, and objective criteria, to determine whether the method
guality objectives for precision, bias, and sensitivity have been met.
may also include an assessment of completeness, representativeng
comparability and integty, as these criteria relate to the usability of
the dataset.

Data verification Examination of a dataset for errors or @sions, and assessment of th
data quality ndicators related to that dataset for compliance with
acceptance method quality objeces.

Data window The period of time from which data and informatiare evaluated

during an individuaWWQAcycle; typically 40-yearperiod immediately
preceding the issuance of a etdl-data for an assessment cycle.

Designated use

Designated useare those uses specified @hapter 173-201A WAGQGor
waterbodies in the Stateegardless of whether or not the uses are
currently attained.

Epilimnion

The uppermost layer of water in a thermally stratified body of water

Exceedance

A water quality parameter result value that is greater than, or outsid
of the acceptable range of,rmumericwater quality standard criteria.
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Term

Definition

Excursion

A water quality parameter result value that is above or below a watg
quality criterion expressed a8 acceptable range.

Grid cell

Defines an assessment unitrimarine waters, lakes of more than
1,500 acres, and estuarine areas (titally influenced portiorof
somelargerivers). When assessing water quality parameters, &
rectangular grid sized at 45 seconds latitude by 45 seconds longitu
(approximately 2,460 feet by 3,660 feét)used Grid cells are divided
into quarters for the purpose of evaluating toxics in sediments.

Impairment

Non-support of a designated usd a waterbodyin accordance with

Policy 111.A use is considered impaired when data and/or informat
indicate that water quality standards intended to protect the use are
not persistently attained.

Integrated Report

A status of waterbodies, includirg list of impaired waters, that states
report to EPA to meet requirements ofdtSection 303(d) list and
305(b) report as required by the fedéi@lean Water Act (CWA).

Large River Assessment
Unit (LRAU)

Defines assessment units that apptythe Columbd and Snake Rivers
only. LRAUSs are river reaches with endpoints generally delineated |
the location of dams and adjacent watershed boundaries.

Listing An evaluation of data and information compared to the water quality
standards, in accordance with tipslicy, to determine the appropriate
category for an individual waterbody segment, which is comprised ¢
AU/medium/parameter combination.

Listing cycle The timeframe and process of issuing the-taildata and then

assessing the data in preparatiohthe Washington Water Quality
Assessment to megfWArequirements in sections 303(d) and 305(b

National Hydrography
Dataset (NHD)

The National Hydrography Dataset (NHD) is a database of surface
features used to make maps. It contains featuneshsas lakes, ponds,
streams, rivers, canals, dams and stream gages for the United Stat
the 1:24,000 scale or better.

NHD reach

Sections of rivers and streams that serve as assessment units. In
general, the endpoints of an NHD reach are locatettilatitary
confluencesand channel intersections where a river has a braided
channel morphology.
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Term

Definition

Non-detect

In general, a sample value for analyte is designated as a ndetect
when it is below the laboratory detection limit for the sample analys
A detection limit is the concentration that is statistically greater than
the concentration of a method blank with a high level of confidence
(typically, 99%), or the lowest level of a given chemical that can be
positively identified when using a particular analytical method. Refe
the EIM Help Center for further information about laboratory analyti
reporting: https://fortress.wa.gov/ecy/eirhelp/

Numeric Water Quality
Criteria

Portions of the water quality standardls WAC 17201A200 and 210
that address numeric water quality requirements for specific
designated use Thenumericcriteria for a parameterepresent a goal
for the measurednagnitude (level or amount) and may specify the
acceptable frequency (how often) and duration (for how lotogneet
the magnitude goal.

Parameter

A measurable chemical, physical, or biological attribute of a waterb
such as bacteria or dissolved ogyg

QA Assessment Level

The level of quality assurance performed on diuat is beingsubmittal
into EIM.Refer to Section 1E of this policy for further information.

QA Planning Level

The level of quality assurance plannofga study for data being
submitted into EIMRefer to Section 1E of this policy for further
information.

TMDL boundary

The watershed area wherein a specific TMDL study applies and wh
implementation actions must occur to meet the goals and objective
the TMDL study.

Water Quality Assessment

A statewide report on thetatus of water quality oft&te waterbodies
based on readily available data. Used to satisfy CWA se&fi8{d)
and 305(b) reporting requirements.

Water Quality Standards

Water qualityrules thatconsst of water quality criteriagesignated

uses and antidegradation components. Thater quality standards
representthe chemical, physical, and biological conditions necessatr|
support the state designated uses of a waterbody.

Waters of the State

Defined in in WAC 17301A101(2)to include lakes, rivers, ponds,
streams, inland waters, salt waters, wetlands, and all other surface
waters and water courses within the jurisdiction of the State of
Washington.
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Executi ve Summary

Purpose

The Washingtorstate Department of Ecology (Ecology) periodically assesses the status of water
quality in state waterbodies to develop the Washington Water Quality Assessment (THOA).
purpose of the WQA4s to determine the status of water quality in Washington St&eej8sing

the methodologies described in Water Quality Polidyl 1 Chapter 1The foundation of this

policy is based on the use of crediblater qualitydataand information described in thgater

Quality Data AcRCW 90.48.57890), the surfacevater qualitystandard¢Chapter 173201A

WAQ), and thesediment management standai@sapter 173204 WAG. This policy, in

combination with the guidance documents refieed herein, constitutes the methodologies

applied to fulfillthefederalClean Water Act (CWA) Sectin303(d) List and Section 305(b)

state water quality status report, collectively referred to by the United States Environmental
Protection Agency (EPA) as the 6l ntegrated Re

This policy describethe methodologie®r how assessment units (AJwill generally be
assessefbr each water quality standard parameter (for example, bacteria or dissolved oxygen)
andthen placed irone of five categories, ranging from waters that meet tested standards
(Category 1) toampairedwaters (Category 5).he differentlisting categorieslescribed in this

WQA policy identify the status of thAU for each parametemdmaysignify future actions

needed to improve or protect water quality.

Only one category, Category 5, represenés303(d)ist of impairedwaters required bysection
303(d) of theCWA. Themethodologiesor the 303(d) lisere developed to identify those waters
for which there igredible evidencef impairmentto a designated use

TheWater Quality Data Ac(RCW 90.48.574%90) requires Ecology to ensure the credibility of
data used in the implementation of Clean Waterphograms through the application of quality
assurance (QA) protocolhis policy provides additional guidance on ensuring the use of
credible data in the WQA to meet state requirements.

Application

Ecology applies this policy when evaluating data anorin&tion for the WQA to meet the
federal CWA reporting requiremeniBhe policyis also intended as guidance for all parties
submit data for th8VQA process oare planninglata collectiorefforts for use in future WQAs.
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PART Gkner al Assessment CcCon

Introduction & Background

Process to Develop the Water Quality Assessment
WaterbodySegments and GIS Layers

Ensuring Credible Data in the Assessment

Data andnformation Submittals

Categories

. Other Assessment Considerations

Prioritization of TMDLs

ITOMmMoOOw»
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1AL ntroduction and Backrc

ThefederalClean Water Act (CWA) at sectioB93(d) and 305(b) require Washington State to
assesghe water quality status ¥¥A state waterandperiodicallyreport on the status to the
Environmental Protection Agency (EPARhe WashingtorstateDepartment of Ecology
(Ecology)develos the Water Quality Asessmen{WQA) to fulfill this requirementThe
purpose of the WQA4s to determindf readilyavailable data demonstrates ttrewater quality
supportghedesignated uses describedLif3-201A WAC. Ecologyaccomplisheshis by
applying methodologies ttompae available datand informatiorto water qualitystandard$or
surface waters argedimets. The surface water quality standards used foMfG®A process are
in Chapter 17201A WAC, Water Quality Standards for Surface Waters of the State of
Washingtorandfederally promulgated criteriat 40 CFR 131.45-or sediments, the standard
are in Chapter 17204 WAC,Sediment Management Standandarts Ii V.

Ecology has developed Policyll, Chapter 1to guide the evaluation of data and information
developthe WQA.EPAGs | nt e iggGuitdaacds higyandluertial in determining the
usage of data and informatitmasses#g waterbodies arpersistentlyattaining designated uses
Additionally,theS t a Watdér Quality Data Act (WQDAXodified inRCW 90.48.570 through
90.48.590putlines criteria that must be nfet dataand information used in the WQA&eePart
1D of this policy for more information on meeting credible data irequentsfor theuse of data
in the WQA

Ecology identifies a designated usfeanassessmentit (AU) as impaired whethe applicable
water quality standards fargiven AUarenot persistenthattained For each water quality
parameterEcologyanalyze the magnitude, frequencgnd duratiorof observed numerior
narrative criteri;sxceedanced he parametespecific methodologies Parts 2 and 3 of this
policy describeghe evaluation ofiumeric criteriaattainmentwhile Section 1E describes the
requirementso asseswaters based amarrativewater qualitycriteria

Ecologywill placean AU in one of five categorief®r each parametend mediun{e.g. water,

tissue or sedimengssessedanging fromCategory 1iheestested stadards}o Category 5

(impaired. Only one category, @Gagory 5, represents the 303(id} of impairedwaters required

by the CWA.The remaining categories (Categories 1 through 4, including three subcategories of
Category ¥ meet the intet of section 305(b) of the CWA aiaform the public about the known
condi tion of RahXEdeStibashefideCategariese mose.detailAfter the
assessment is compleEcology prioritizesand schedukeAUs placed in Category 5 for TMDL
studiesor othercleanup planso address the impairmenthis prioritization process sutlined in
Part1H.
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1BPr ocess

Assessment

The CWA requires states sabmit areportpursuant tesectons 303(d) and 305(l@very two

yearsFeder al regul ations

at

4 0 [E]&cR Stateeshall i o n

assemble and evaluate all existing and readily available water quality related data and

i nformati on

t @PAQR@&geidancalestribes thd typastof.data and information

appropriate to considand encourages states to solif@ta and informatiofrom a wide variety

of public, private, and acadenocganizations and individualEPA also advises that if the state
has specifications for data and information, these specifications should be included in any

requests for information.

Each WQA listing cycle goes through key steps to develop and sulfimat &/QA to EPA for

approval

Figure 1. WQA Listing Cycle

Update listing
methodology as

necessary

a

Final WQA &
Candidate 303(d)
List submitted to
EPA for Approval

Tribal and Public
Review of WQA

results

<~

WQ Assessment
Listing Cycle

Gather and

assemble credible
water quality data

l

Technical
assessment of data

to make category
determinations

For eachVQA, Ecology will assess and categonzater qualityparameters into one of the
five categoriesEcology will make he draft resultavailable for public revievand comment,
followed by submittal to EPA. Qy Category 5, submitted as the candidate 303(d) list, is
subject to EPA approvaEPA has authorityat disapprove the Category 5 list and to propose
the addition ofAUs to Category 5These subsequent actidmgsEPAare also subject tpublic
review.EPA approve§ MDLs through a separate actidecology will moveCategory 5
listingsthat areassociated wh anEPA-approved MDL to Category 4AThe WQA,

including the EPA approved 303(d) ligt accessible through th#QA Search Tool
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Public Participation

EachWQA will have a public catfor-data tosolicit readily available datand information
collected withinthe WQA data windowthe data window is typically the tgrear period
preceding the caflor-data.Ecology will announcehte caltfor-data for each listing cycle through
the WQA websiteandwater quality email listsernDatasubmitters do not need to resubmit data
considered in a prior assessméigology will thenpresent theesults of th&VQA for public
review am comment prior towmitting the WQAand candidate 303(d) lish EPAfor review

and approval

Individuals and orgamations can participate in develog the WQA in any of the following
ways:

1 Review and comment on thisting policy and methodologguring public comment periods

1 Submitcht a at any tEnvinamental InfBrenatibndVianagemetiif)
database for use in a subsequent assessment cytker. §Mality datand information can
al so be submitt edfordat aioddopaspheeificph@hA tyclec A cal |

Review and c¢commeafiWQAon Ecol ogyds
Review and comment on the annual TMDL prioritization processRadelH.

1 After Ecology submits the updat®dQA andcandidate 303(d) list to EPA for approval,
interested parties mpaubmit any further comments to EPA for consideratiotheir
approval process.

1 If EPA disapprovesr partially disapprovethe candidate803(d) list, thennterested parties
mayr evi ew and comment on EPAOGs actions.

Coordination with Tribes and Other States

In accordance with the Centennial Accestablished between the State and adjacent federally
recognized tribeghis policy supports intergovernmental cooperation during development of the
State'sSWQA. The policy relies othe agreement describedtive 1997Cooperative

Management of the Clean Water Act 303(d) Program for the Tribes in Washington State, the
Washington State Department of Ecology, and the U.S. Environmental Protection Agency Region
10.

Washington does not have CWA authority wittritbal reservation boundarieshe EPA or the
governing tribe implements clean water act programs on tribal |eledgever Ecology
occasionallyreceivesvater qualitydatafrom waterswithin reservatiorboundariesE c ol o gy 6 s
303(d) list will not addreswaters within reservation boundarid@is policy does nonor is it
intended topenlarge, diminish, or define the jurisdiction of the State or the tribes, nor does this
policy limit the right of the State or any tribe to act in other forums to proteictrtghts.

The Sates of Oregon and Idaho also share jurisdiction over water quality in waters that flow
across state lines atongstateboundariesAlthough water quality standards and criteria may
differ, coordination of listing decisions for shamgdteis may occurduring theWQA public
process
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Ecology staff willoffer to confer with each interested tribe and also with neighboring states
during the development of tM¢QA and 303(d) list, includingglicy development and
revisions andpreparatiorof draft and finaWQAs.

Flow Chart for Developing the WQA
The pocess fodeveloping theNVQA involves a series of phases and steps, described in the flow
chartin Figure 2on the next page.
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Figure 2. Process for developing WQA to meet Clean Water Act requirements

uEcology publically announces a €altdata to invite entities to submit data and information from the past ten y
for the next Assessment listing cycle.
uData and information are submitted to Ecology's EIM database for consideration in the next WQA. Data sub
must verify that data followed a QAPP or SAP by indicating the QA planning and assessment levels at the ti
. . submittal to EIM.
FEEGIVEEVEER (Fcology EIM data coordinators work with data submitters to ensure required data fields are completed befor
o10=0010) =N EI=N{60]]  uploading the data into EIM.
new Listing Cyc wGeoreferencing of monitoring data is done to ensure that locations are accurately identified and data are attributed
to the correct assessment unit.

uEcology has automated data pull from EIM and the Federal Water Quality Portal for water and sediment qhity
data:

uData must meet QA Planning and Assessment Level 3 or higher.

uData pulled for water types that represent ambient monitoring data, e.g. rivers and streams (source data excluded).

ulogic for automated data pull excludes other data unusable for the assessment (using logic such as location|setting,
sample matrix, sample sources, field activity type).

Credible Data a1

pL_l||ed f(_)r | uData verification performed by builh automation functions (e.g. parameter values that are suspect are flagged).
welaSIe TR (3vQA staff conduct data verification on automated data pull that are flagged for further review. )
the WQA
uEcology assesses data in accordance with Water Quality Pdlitynethodologies. \

wAutomated logic is applied by parameter based on listing policy.
olNewly assessed data are merged into the existing Assessment results where data existed from previous assessment
and are reassessed to determine if the previous listing should change based on newer data.
uData verification is performed by Ecology WQA staff (e.g. where suspect category determinations have been
Credible Data [JAASAdSR
. wAssessment decisions that cannot be automated are reviewed and assessed by WQA staff.
considered ainitially assessed new data are placed into CategoHes 1
usable are wWWater Quality Program TMDL staff review category results. This includes Category 4A listings that are propagsed to
assessed move to another category.

wAssessment results are shared with Washington tribes for review and comments on waterbody AU Iistinga or
adjacent to their reservation waters. Changes are made to draft Assessment results as needed after consultation
with tribes.
wAfter tribal review, Ecology conducts a public review of the draft Assessment results to invite the public to review
and comment on results. Data can be challenged for any specific listing result.
WQA, results ar uEcology makes final changes to the WQA based on public comment and provides a response summary.
reviewed by uEcology submits a final WQA and candidate 303(d) List package to EPA to seek approval of the WQA. Ttvackage

OIS ORINEN  includes prioritization of TMDLs and a citations list of data and information used for the Assessment.

public

GEPA reviews final Assessment submittal to determine if it meets federal Clean Water Act requirements as th
Sections 305(b) and 303(d) Integrated Report and Candidate Section 303(d) List approval.

oif needed, EPA and Ecology work together on areas of discrepancy in order to make any final changes to th

. Assessment needed for approval of the candidate 303(d) List by EPA.

Final WQA CEF| (£PA takes approval action on the candidate 303(d) List (Category 5 of the WQA). If EPA disapproves parts df the
FIRS o]zl (e candidate 303(d) List, EPA is required to identify the waters that need to be added to the list and provided tofthe

EPA for approv: Scis implement.
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1 CWat er bSoedgyme nt s and GI S

Waterbodiesovered by this policy include alurfacewaters of the statdhe water quality
standards atVAC 173201A-101(2)define waters of tle gateto include lakessivers, ponds,
streams, inland waters, salaterswetlandsand all other surface waters and water courses
within the jurisdiction of thetate of Washington.

As part of theNQA process, Ecologgelineatesvaterbodysegmentdy assessment units (AU)
asfollows.

In fresh watersEcology useshe 1:24,000 scale National Hydrography Dataset (NtdD)
delineate AUdor fresh water rivers, streams and lakes less than 1500 &hre®stablishes
AUs based on a confluent®confluence type hydrologic systeithe Columbia and Snake
Rivers are delineated into Large River Assessment Units (LRB&9d on 12 digit USGS
Hydrologic Unit Codes (12 digit HUCs), whose boundaries on the Snake and Columbia
generallycorrespond to thivcation of dams andatershed boutaries

In open watersEcology uses gridded systento delineate AUgor marine waters, lakes of more
than 1,500 acres, and estuarine areadifth#y influenced portiorof somelargerivers). When
assessing water quality parameters, Ecology ussstangular grid sized at 45 seconds latitude
by 45 seconds longitude (approxitely 2,460 feet by 3,660 feet) delineafdds for open
waters.Ecology assignaUs for sedimenevaluations irmarine waterso correspondingjuarter
grid sectioms of a full sze rectangular gridividing the 2,460 feet by 3,660 feet grid into quarter
sections)

Water Quality Atlas

Ecology maintains an interactive mapping system calletihier Quaty Atlas. This Atlas
containsGIS layers for both marine and fresiwrfacewaters,including:

1 Surface water quality standar(fsote thathe mapped depiction of tlstandardsnay
contain errors and the information displayed does not replace the offieislavdilable
in Chapter 173201AWAC;

1 The 5 categories okaessed watelmsed on water, tissuand sedimendatg

1 Permits and outfall informatigrand

1 Watershedirea addressed byMDLs

The Water Quality Atlasan alsde accessetthrough specific listingesuls in theWQA Search
Tool by selecting the WQ Atlas Map Link for a given listing
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l1DEnsurDant@ar edi binl tthy Assess

In 2004, the Washington State Legislatanactedhe WaterQuality Data AcfRCW 90.48.570
590). This legislation requires Ecology ensure the credibility afata usedin the
implementation oClean Water Act prograntirough the applicatioaf quality assurance (QA)
protocols. This inclues the development of tiget a WOA s

Ecology establisheBolicy 1-11, Chapter 2 Ensuring Credible Dat for Waer Quality

Ma n a g e (DataCredibility Policy) to fulfill the intent of the Water Quality Data AARCW
90.48.585(3)(b) This policy describes hovEcologyevaluats the credibility of data and
informationusing quality assurangocedureswater quality regulationgolicies and
guidancelt alsocontains data credibility guidance for stakeholders wkas® argpotentially
usable in the WQA.

EPA requires states to document all sources of data and information in the development of their
303(d) lists as well as provide the reasonany sources of data and information not used.

Similarly, WashingtorState law RCW 34.05.272r equi r e s E qualityppgrdmnsto wat er
identify, categorizeand make publichavailablethe sources of inforntimn reviewed and relied

upon wherpreparing to taka significant agency action.

In fulfilling these state and fedenaquirements, Ecology compiles a list ofaland information
considered in the development of IMQA and make# publicly available wherEcology
submitsthe assessmetd EPA.The sources of information used to develop thigcppin order
to meet RCW 34.05.272raincluded in Appendix 3.

Data Evaluation for Use in the Assessment

Dataused in thaVQA must be credibleBased orRCW 90.48.585 and the Data Credibility

Policy (Policy 211, Chapter 2)dataare consideredredible if:

1 Appropriate quality assurance and quality control procedures fokowed and documented
in collecting and analyzing water quality samples

1 The samples or measurements are representatwatefquality conditions athe time the
data was collected

1 The dateconsistof an adequate number of samples based on the objectives of the sampling,
the nature of the water in question, andgheameterbeing analyzed

1 Sampling and laboratory analysis conform to methods and protocols generally acceptable in
the scientific commnity as appropriate for use in assessment the condition of the water

The Data Credibility Policydescribes objectivas ensureghe credibility of data used, ¢tuding:

1 Section 5Components of an pprovableQuality Assurance (QA) Project Plan
1 Section 6Monitoring Procedures
1 Section 7Minimum Documentation for BtaSubmissionand Recordkeeping
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A key component of thdata credibility requirement is that persons conductamgping and
analyses musto sounder @ormal Quality AssurancBroject Plan (QAPP) @an equivalent
plan such as a sampling and analysis plan (SAP) that docuguatity assurancprocesses

Quality Management Planning at Ecology

Ecology relies omuality assurance monitor, assesand improvets scientific practices,
especially those involvinthe generation and assessment of environmental data. Edudcgg
its agencyQA/QC system on requirements establishedEBP\A and incorporates guidance and
methodology from many standargstting organizations worldwiden terms of the WQA,
Ecology performslata quality managemeat multiple scales that collectivedgrve to meet the
credible data objectives outlined in the Data Credibility Policy

At the broadest scal&cology operates under an age@yality Management PlaThe goal of

the Quality Management Plais to ensure that data collected by Ecology (as well as by Ecology
funded contractors, grantees, loan recipients, and permittees) are of known quality and usable for
intended purpose3o this end, the Ecology quality management system iegaivany aspects

of agency operations, including:

1 Project Plannindor quality assurance

1 Document developmenoerating proceduremdreports), document control, and document
standardization

Internal laboratory operations

Laboratory accreditation

Data maagement

Field sampling and analytical procedures, field auditing, and field proficiency

= =4 =4 -4

Quiality Assurance Project Plans

Each environmental study conducted by or for Ecology must have an approved TH&aPP
QAPPdescribes the objectives of the study andpttoeedures to achieve those objectives.
Ecology has developed numerous QA documents to assist entities in collecting credible data,
including the followingemplates, guidelines, checklists, and sample pkoraeof these are
outlined below.

T Guidelines for Peparing Quality Assurance Project Plans for Environmental Stisdées
downloadable Ecology publication on preparing a QAR®s document presents
detailed gidance on preparing a QAPP. It describes the elements that entities should
address in the plan and provides supporting information relevant to the content of each
element.

T A QA project plan templatis available fothe development & QA project plan. The
template includes information and instructions needed for the preparation of a QA project
plan (QAPP).

1 Examples of Quality Assurance Project Planks to wellwritten QAPPs for completed
projects.

1 Entities orpersonsan uselie QAPP Review Checklisis theyprepare the QA Project
Plan; it provides a list of all the required elements for the plan.
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Standard Operating Procedures

Ecology has also developadsuite ofstandard operating procedures (SOBsfield sampling

and field analytical activitieszor example, SOPs for the collection, processing, and analysis of
stream sample€AP034 Publication #103-207) provides information useful to data submitters

for the WQA. Ecology is in the process of publishing all SOPs and making them available on

Ecol ogy & Hyowoarnat find &specific SOP on the website, please contact Ecology at
303d@ecy.wa.goto request a copy.

SOPs specific to a pollutant parameter are listed in this policy at the end of each section in Parts
2 and 3; the entirest of SOPSs providedin Appendix 1.Entities performing monitoring can

use tlese SOPs thelp ensure data credibilitigpwever, Ecology does not limit the usage of data

for the WQA to only data collected using Ecology SOPs.

Data Verification

Ecology performs data verification to determine the credibility of data for use in theAWQ

Ecology fines @ta verificatioras the examination of a dataset for errors or omissions, and
assessment of data quality indicators related to that dataset for complianaecsftteanethod
guality objectives. Data validation is a much more detalezmicalanalytespecific and
samplespecific process tha not typically necessary for the purpose of the WQA. Data
validationextends the evaluation of data beyond data verification to determine the usability of a
specific data set.

Ecology programsegrform data verification at multiple points to ensure the credibility of data
used in developing th&/QA. For example:

1 The QAPP provides the foundation for data verification by the data subratit@rto
submitting data into EIM, the data submitter musicate theplannedevel of quality
assurance at the outset of a project as weatidisatethe level of quality achieved in data
collection and analysis.

Ecology staff perform quaii control checks before data daoadedto the EIM database

The EIMdatabase relies on a multitude of business rules intended tofittpoor quality

and duplicative data.

1 Ec ol oMp dusmmation software, which downloads and analytasfrom EIM and the
federal Water Quality Portal, has numerous business rulesed@n data usabilitguch as
identification of appropriate lab/field methoasdunits of measure for parameters.

1 Whenstakeholders repodany errors or questionable results to Ecolaggff will investigate
and addresthe issueEcology staff will renove any dta ofinsufficientor urknown quality
from theWQA.

= =

Lab Accreditation Program

Ecology maintains &ab Accreditation Databade track accreditation status of the labshe
accreditatiomprogram.This database tracks accredited parameters and status and also issues
renewals and accreditation certificates.

E c o | cEgvirobmeental Laboraty Accreditation Program Procedure Managplains
procedures for implementing the Environmental Laboratory Accreditation Program,
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administered by éology. The manual provides guidance to laboratories participating in the
program and to users of data prodd in these laboratories.

Any data collection funded by Ecology must use an accreditdd Edrordance with Executive
Policy 2201 The reader can find one information on choosing an analytical laboratory on
Ecol ogyads website

Data Unusable for the Assessment

Ecologywill not usedataor informationto evaluatehe status of water qualityy the WQA when
it does not meet data credibility requiremefsologyreserves the right teequest further
guality assurancdocumentatiorirom any entity that has submitted data for use in the WQA.
Ecology will not remove datadm EIM that does ot meet QA requirements for the WQ4#ich
datawill residein EIM with the appropriate QA designatisince EIM has a broader purpose
and scope beyond the WQA

The following are examplesf unusable data (thiacludesdata provided ding earlienVQA
cycles:

1 There are problems regarding quality assurance, sampling, laboratory procedure, or similar
issues that do not meet the minimum requirements for RRQA
The data submitter did not adequately documardliy assurance ancbntrol dforts.

Data quality control documentation is available, but Ecology has significant concerns about
the sufficiency of the quality control measures.

1 The data submitter did not provide sufficiesample location informationeeded t@ssociate
the datawith an AU.

1 The data do not contain the required elements necessary for assessing compliance with water
guality standardasdescribed irPolicy 1-11, Chapter 2.

1 Ecology determines thaté monitoring design wastentionallymanipulatedr the data
submittal was incomplete in order obscure orwid periods of nortompliance. Although
this is unlikely to occur for studies that are operating under a QAPP, if it were to happen,
then all data for all parameters in the stutgybecome inegible for use for the assessment.
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1E. Data and Information Submittals

The purpose of th&/QAi s t o determine the status of t
quality standards aneadilyavailable dataEcology developshe WQA usingavailable @ta and
information that meets the requirements of this polmology will usenumeric and narrative
dataand informatiorfor WQA purposes, depending on the paramdieology will use nodeled
outputsthat meetredible data requirementgen the statusf water quality is being determined
relativeto naturalor referenceonditions such as with bioassessment (see section 2B. Benthic
Biological Indicators)

Ecology basede decision to placen@AU in a given category on data that are representative of
the AU at the time of samplindentities conducting @ater quality monitoring projectgpically
basethe projecn objectives to determir@nbientwaterquality conditionsSome projectsnay
collect data to characterize a localized conditiench ashe mixing zone for a permitted
dischargento a receiving waterbodwr within a lake swimming beach during times of peak
recreation useEcology will not use data to assess the status of waters for@?Wten it is
notrepresentative of ambient water quality

Ecology will accept dtathat arediscretemeasuremestor samplg(also called instantaneous,
single orgrabsample) as well agime seriesnonitoring dataset§.e. using probes that
continuausly measure a parameterraset time intervalPart 2 of this policy describéise use of
continuous monitoring data in the specific parameter sections for dissolved ppiigen
temperature, and total dissolved gaata sets must be complete, that is, not censored to include
only part of thevalid ambient water qualitgata from the project.

For water column data it is important to note teblogy will use only onparametewralue per
day per AU in the WQAor each water columnThe value usedill vary as follows:

1 Bacteriaithe average valu@rithmetic meanyvill be used for a statiowhen multiple

samples are available foigavenday, with the highest averagjgalueused when there

are multiple stationgNote that a series of these average daily values may then be

included to calculate a geometric meandomparison to the water quality critéria

Dissolved oxygenthe lowest measurementthe AU during a dawill be used

pH: theextremevalue(relative tothe criteria range) will be used, which may be the

highest or lowestaluemeasurediuring the day.

Temperaturethe highestvaluemeasuredn the AU on a given day will be used.

Total phosphoruandToxics @quatic lifeandhuman health)the average value

(arithmetic meanyvill be used for a statiowhen multiple samplegre available for a

givenday;then, if applicable, tharithmeticaverageof multiple stationsn a given AU

will be used.

91 Turbidity: the average valu@rithmetic meanyvill be used for a station when multiple
samples are available foigavenday,then, if applicablethe highest averageill be used
when there are multiple stations.

= =

= =
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Numeric Data Submittals

Ecology obtains ata and information in one of three ways:

1. Numeicdataares ubmi tted to Ecologyds Environment al
system.

2. Numeric datareretrieved from thdéederalWater Quality Portal (includegata fromfederal,
tribal and other sources that meet the same level of quality requirecblmgific

3. Information other than numeric data, such as a study used to make a determination based on
narrative standardgs submitted to Ecology for consideration.

Ecology will make gceptions taeceiving data and information as described alioe data
submitter has made alternate arrangements with Ecologghear Ecology retrievedata from
other databasd¢bat meet credible data requirements

Numeric Data Submitted to EIM

Ecologyds EI'M database is the eavgoementyy r eposito
information generated by Ecology as well as outside data submitiedsonlinedatabaseallows

the public to access a wide vayi®f environmental data andcludes mapping tools tdgew

where the data were gathered

In general organizaionsandindividualswho submitnumeric datdor use inthe WQA mustdo

so through Ec ol Begogpvall makedktepdiang tathisareqairement if the data
submitter has made alternate arrangements with Ecology, or data are retrieved from othe
databases that meet the same level of quality required forlEidimation on electronic data
submittals to EIMs availableo n  E ¢ o lelusitey 6 s w

Data entry standardization is an important concern for EIM managers an&stédigy

maintains an onlin&IM Help Centethat provides guidance, useanuals, training, and other
relevant information to assiehtities that want to submit data into EIEcology also has several
EIM Data Coordinators associated with each program that assist individual data submitters.
Upon request, Ecology will also eff training on the EIM system.

EIM dataused in the WQA to maKesting decisionsare accessible for independent review
the public See theEIM Searchwebsite for more informationnoaccessing data in EIM.

It is the responsibility of the data submitter to provide sufficient information on the name of the
waterbody and location of the data sample stations, as well as the quality assurance level of the
datawhen submitting data to EIMche EIM Study Help documerdescribesninimum

information requiredby thedata submittr in order to upload data into EINThe data submitter
mustincludeal | f i el d n a me deforeadl data chn ke uptogded intoeEHIVD
Theseinclude:

1 An EIM account established to identify the person and organization submitting the data.

1 The location of each sample statiamcluding longitude and latude and associated
reference daturaoordinates; waterbody namecation desription; National Hydrography
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Dataset IHD) reachcode for all lakes and streaniiD Reach Measure for all streams,
and other necessary metadata.

The date and time of samplellection
Theparametemeasured, including theeasuredialue andhe unit of measurement.

For nondetect or norguantifiable datathe appropriate resulathqualifier along withthe
detection limits and/oreportinglimits provided by the laboratory

1 The method used to measure plagameter

1 The quality assurance level of the data (see further details below).

Datasets undergo data verification checks by
input process to EIMWhenEcologyconsiders dataubmittals for use in the WQA, pierforms

data verification at multiple points dhedata.SeeSection 1D. Ensuring Data Credibility in the
Assessmetribr more detailslt is the responsibility ofata submitteto document th&tudy QA

Planning leveland documenthe Study QA Assessment Level at the time tlzah aresubmitted

to Ecology for loading into EIM.

Quiality Assurance Levels for Data Submittals to EIM

Data submitted for uploading into EIM must have BlAnning andAssessment Levebssigned
to the dataBoth the Study QA Planning Level and Study QA Assessment Level are required
fields andthe data submittenustassigrnthe levelsbefore the data can be uploaded into EIM.

The data submitter must ass@idtudy QA Planning Levéb the datao indicate that thetudy
plans are to collect thatata according tdl) informal or no QA documentatip@) generic or
incomplete documen8) aQAPP, SAP or equivalenor 4) an aproved QAPP or SAFA Study
QA Planning Level of 3 or above meahat astudyplans to operate under a QAPP or
equivalent plan, such as an SAP.

Tablel belowdescribeshe differentStudyQA Assessmerievelsthat the data were actually
collected atindicated by the data submitt@ihe QA Assessment leveisecumuldive, moving
from the lower level to higher level§hus,descriptions of QA Assessment Levalghroughb
represent requiremernits addition tothe ones described in the previous Rgsessmentevel.
For example, QA Assessment Level 4 means thaldbe submitter indicates thddta generated
by the studyalso meetdvels 2 and 8the datavere verified, assessed for usability, and
discussed in a formal study report

Ecology only uses EIMata in thaVQA that data submitters have assigned@l3 or above

for bothStudyQA Planning andQA Assessmert e v e | s . The WQAG6s exclusi
Study QA Planning or QA Assessment below Levali@ns with therequirements in Policy-1

11, Chapter 2to have appropriate quality assurance and quedititrol proceduredocumented

andfollowed.
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Table 1. EIM QA Assessment Level Descriptions

Study QA | Short Description | Description for WQA purposes
Assessment| found in EIM
Level Study Help Guide
Level 1 Data neither No assessment information is available
Verified nor
Assessed for
Usability
Level 2 Data Verified Data Verified: Data submitter has examineddy quality
control (QC) results for compliance with acceptance
criteria specified in the QAPP, SAP or field/analytical
method.
Additional Explanation:
For lab datai Determine conformance with Method
Quality Objectives (MQO) as stated in applicable QAP
SAP, SOP or analytical methdgévaluate information
such asample duplicates, matrix spikes, surrogate
standards, andab Control Standard®ata submitter
follows EIM data entry protocols tensuremaximize
accuracy in data entry.
For field measurementsi Data submitter erifiesthat all
field operations were controlled by the use of current g
approved SOPs. SOPs tain methoespecific calibration
and verification protocols for all field analytical
operations.
Level 3 Data Verified and | Data Assessed for UsabilityData submitter has
Assessed for evaluated widy data package for precision, bias,
Usability sensitivity, representativeness, comparability, and
completeness as specified in the QAPP or SAP, and
assessed for usability specified in the project data qual
objective.
Level 4 Data Verified and | Formal Study Report: Document describing Study
Assessed for objectives, procedures, results, conclusions and
Usability in a assessment of the quality of the d&ata submitter
Formal Study Repor| should provide ibliographic citations.
Level 5 Data Verified and | Peer Reviewed Study ReportData submitter
Assessed for acknowledges that theport was checked or reviewed f
Usability in a Peer | accuracy and completeness by a supervisor or colleag
ReviewedStudy with appropriate experience (does not require
Report independent, outside scientific review fasjuried
publications).
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Numeric Data Submitted to the Federal Water Quality Portal

Ecology will retrieve mmeric data fronthe federaWater Quality Portatlatabas¢hat meetata
credibility requirementandwill usethe datan the WQA.

Information Submittals Based on Narrative Standards

I n addition to numeric criteria, Washingtonos
WAC 173201A-260(2) that are designed pootect designated uses for fresh and marine waters

from adverse effects to aquatic life or public heakbs Ecology will considertie assessment of
narrativecriteriathat demonstratampairment ofa designatedise.

Assessment of Studies to Determine Impairment based on Narrative
Standards

Parts 2 and 3 of this policy descrite methodology for assessisgecific water and sediment
guality parameterdviost of the parameter sections focus on evaluatim@sed onumeric

criteria. HoweverEcologyalso evaluates the attainment of designatsxthased omarrative
criteria For example, narriae criteria are applied for tHEoassessmeipiaramete(to protect
aquatic life uses), arfdr human healttoxics parametergto protect fish and shellfidmarvesting
and domestic water supply usdsgology may usearrative criteria in conjunction with numeric
criteria as described in the parameter sections.

Ecology may also receiwgater qualitystudies from entities that provide information about
desigrated use support and which ntayt addresspecific parameters in PartRor

consideration in the WQA, such studmagst showa link between the environmental alteration
in thewaterbodyand the impairment of @esignatedise In order to use informatioto make a
Category 5 listing based on narrative criteria, the data submitter must provide information to
show:

1 documentation o designated use impairmenthe AU, and

1 documentation that deleterigushemica) or physical alteationsarecausingthe degnated
useimpairment in the sam&uU.

Forexampleto create &ategory Sisting based on a study showing harm to wildfifam a
specificcontaminantthestudywould need to demonstratgatthe contaminantvas causing
adverseeffects to wildlife,anddemonstratéhe source of theontaminanto bea specific
waterbody The information provided must clearly documdrddonnectiorbetween source,
cause, and effects in orderrteeet credible data requirements in Washington.

Ecology will assessaitrative information regardinghpairmentsy nonpollutant (such as
habitat or flow alterations) in the same manared may lead to @ategory 4Qisting
(Impairmentby a NonPollutant)

Entities should subminhformation other than numeric data, suclaatudy used to make a
determination based on narrative standards, directly to the Water Quality Program, through
postal mail or by email 803d@ecy.wa.gav
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Additional Information on Data Submittals

Age of data considered in the WQA

Each WQA cycle generally begins with a published-fralldata.For each cyclezcology will
consolidateeadily available dtaand informatiorcollected withinthe period(aka data window)
specifiedby a published calfor-data(typicaly ten years)andasses# alongwith other dataand
information ofthe sameaype and AU An additional call for data may be necessary for a given
WQA cycle in order to acquire the most recent daenerally,Ecology will not assesdata

older than ten years fargiven cycle unless notedtime parametespecific WQA considerations
described in Part. However,Ecology may considatataand informatiorolder than ten years
when necessary to deterministoricconditions.

Ecology will evaluae newly submitted datand informatioralong withpreviously assessed data
and informatiorcollected within the WQA data windowcology will not automaticallyse the
latest assessment policyr®evaluateiktingsbased omataand informatiorcollected prior to

the current WQA data windavA re-evaluation of a listingategory determinatiorequires dta
and informatiorfrom thecurrentdata window The exception is th&cology may resvaluate an
old listing if it is determined that the dagad/or informationon whichthe old listing was based
did not meet quality assuranceu@ementsn place at the time of its collectiolm this manner,
listings carried ovefrom a previousVQA will remain in the category previously assignied
more recentlataand informatioris either unavailable or does not justify a category change.

Determining appropriate standards in brackish waters

Application of fresh and marine te criteriavary depending on salinity concentrations in
brackish waters of estuasidn these cases, the method to determine what standardscapgg
found in the water quality standardS/#AC 173-201A-260(3) (e). f information is not
available to determine the delineation between marine and freshwater &oitémackish
waters then the more stringent of the two criteria will apply as described in WAQZA-
260(3)(c).

Use of non-detect samples

Ecology willusesamplevaluesthat arebelow laboratory detection limita the assessmenthen
the detection limit is less than themeric criteria or threshold. These netect values can be
used to showhat asamplemetthe numeriavater quality criteriad.g.evidenceor a possible
Category 1 determinationin addition Ecology can usaondetect samplet® determinea
medianvaluefor a parametefe.qg. in the fish tissue evaluation methdddpn-detect values that
have a detection limit greater than the numeric criteria or threshold will not be used in the
assessment, as it is unknown if the qtl@tect value shows compliancethvihe criteria or
thresholdFor calculating a geometric mean using {alatect sample§.e. bacteria)in which a
zero cannot be used, a value willdssignedo as not to bias the geometric mean high or low.
For parameterthat are summed to generatéaaldovalue (i.e. some toxics), only the detected
values for the individual addends are used for sumniag.2 provides more information about
how nondetect values are addressed for a specific parameter.
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Determination and use of field replicate samples

Ecology will averageiéld replicate sample values in EIM together if they are identified as field
replicatesAdditionally, for some parameters, samples collected at the same location within a
specified time frame may be averagédology will aveage lacteria samplef the samples

were collected in the same location, less than 15 minutes #pareduce bias in situations
where additional sample(s) wesellected at a different time of the same daigsolved oxygen,
pH, and temperature samgigill be averaged if they are collectatithe same location, less than
five minutes apartEcology will treatthe resulting calculated value as a single sample in the
WQA. This does not necessarily apply to depth profiles where repeat measurementeare ma
less than five minutes apart, but at different depths.

Comparison of data to a water quality criteria expressed as an
average

For the purposes of the WQEcologyallowsinstantaneous measurementtsliscrete samples
torepresentheaver aging periods specified in the Stat
acute and chronic criteria (e.84-hour average for thehroniccriteria formanytoxic

substancs). In other wordswhere only one grab sample is available to reprabergpecified

averaging periodhenEcology will usethat sample to represent the average concentration over

the averaging periodin cases whereater qualitycriteria for toxicsubstanceare expressed as

an average over a number of days (e-glay aerage for the chronic criteria feometoxic

substance) and there are multiplkeamples collected from a representativewithin the time
period,Ecology will averageéhe sampleso assess compliance with the criteria during the

specified averaging tin

Assessment of Data and Information for Specific Pollutant Parameters

Parts 2 and 3 of the policy descriteguirements fothe assessment gpecific pollutant
parametersPart 2addresses assessment methodologthe followingparametershacteria,
bioassessment, dissolved oxygen, pH, total phosphorus (in lakes), temperature, total dissolved
gas, toxicaquatic life and human health criterdqend turbidity.Part 3addresses the assessment
methodology for sediment qualisfandardslecisbns

Third Party Data Submittals

Data andnformationsubmittedby third partiedor use in the WQAmust include documentation
addressing the accuracy and completeness of the information submitted to Ecology, including
documentatiorirom the original data submitter inditngthat the required QA objectives were

met.For thepurposeofthe WQA a At hird partyo is defined as
organization responsible for collecting the data, and thus is not directly responsible for the
collection andjuality control assurances that are part of a QARPRdecision to includeata

submitted by ahird party will be at the sole discretion of Ecolagyd will orly beincludedin

the WQAIf there is adequate information provided to determine that theaded sufficient

guality to meet credible data requirements aretepresentative of water quality conditions at

the monitoring location
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Ecology Contacts for Submittal

For more information on how to submit data, seeBbalogy 303(d) website
(https://ecology.wa.gov/Watehorelines/Watequality/Waterimprovement/Assessment-

statewaters3039

Or contact Ecology staff aB0O3d@ecy.wa.gqy360) 4076400.

To submit data, see tE@M website
(https://ecology.wa.gov/Researblata/Dataresources/Environmentatformation

Managementlatabase
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l1FCat eglheascri pti ons

Ecology will assign aters in the State (except wibal reservation lands) to one of five
categories in the following descriptiorithese five categories araded on, though not identical
to, the categor i e6Guidaneecfar Ab6eArsdssndent, Listinds #hé Reporting
Requirements Pursuant to Sections @03305(b) and 314 of the Clean Water Alaily, 2005).

All the categories together represent the statesta®isof water qualityto meet section 303(d)
and 305(b) requirements, andise f er r ed tteg rad etdh KRefplomr Odly i n EPA
one category, Category 5, constitutes the 303(d) list of impaired waters.

When data are available for more than one water quality parameter in th&lSaigeology will
do a separatevaluationfor each parameteFor exampleEcology may placan AU in a
category due to ongarameteandmay also placéhe same AUn a different category for
anothemparameter

Category 1. Meets Tested Criteria

Category 1 is ngpart of the 303(d) liswWhen recentlata are of sufficient quality and quantity to
show attainment of the water qualdsteriafor a parameter withian AU, Ecology will place

the AU in theMeets Tested Criteriaategoryfor that parameteiTo qualify for this category,
some data must be&ailable foran AUthat shows attainment of the applicable water quality
standad as described in the listing methodologies in Part 2 of this doculhismot sufficient
merely to have a lack of evidence of impairm&arts 2 and 3 of this documetdsribe specific
assessment considerationsruovingAUsto Categoryl.

An AU placedin Category or a given parametetoes not necessarily mean ttieg AU is
attainingall designated useEcology may placeraAU in Categoryl for certain parameters
while also lising the AUin another category for a different pollutamtcondition

When a TMDL has been approvéy EPA and is being implementedhta results for a
monitoring location within the TMDL boundary may indicate that the listing shoulddloegin
Category 1 based on data aloHewever, in certain cases thsting for a waterbodynay
remain in Category 4AHas a TMDL). SeePart1F, Category 4A Assessment of Data within a
TMDL Boundaryfor more details.

Placement o&dn AUin Category Idoes not constitute a determination of compliance or non
compliance with water quality standards for any other purpose (such as for permitting).
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Category 2. Water of Concern

Category? is not part of the 303(d) lis€Category 2 applies when credible dedicateconcerns

of possible impact to designated uses, bus &ibrt of demonstrating ¢hnorattainment of
standardsThe placenent ofan AUin this category first requires a decision that the water should
not bein Category 50nceEcology determinethatthe AU does not meet Category 5 criteria
then theAU will be placed in théVater of Concericategory whemlata indicatehere are

remaining concerns that reduce confidence that the testied quality standardse in fact

being persistentlynet. Examples of this include:

1. Data showexceedanceof applicable water quality criteria, but there are feaxeeedances
than are necessaryptace in inCategory 5.

2. Narrative information raises concemsout designatedseattainmentbut it is not sufficient
for listing in Category 5.

In these and similar cases, thE will be placed in th&Vater of ConcercategoryParts 2 and 3
of this policy describspecific situations wheAUs should be included i@ategory2. Ecology
will assess othesituations whicharenot specifically describe@n a casespecific basis.

Ecology and the public can ugeWater of Concermategory to helpdentify, track, and
investigate these water quality concelbsology and othershsuld pursue additional
monitoring, incorporate theaterbodyinto existing studies, or find other means to confirm or
refute the suspected problem.

Category 3. Insufficient Data to make Determination

Category3is not part of the 303(d) list&when there @ insufficient data available tvaluate the

attainment oatwater qualityparameterEcology will placethe AU in thelnsufficient Data
category AUs without anydata are considered to be in Categofgr3he given parameter

Category 3 listing informai on wi | | be maWQAdatabase fr potentialEc o | o gy C
future use.

Ecology may plac&Us with incomplete or inconclusive dataséte. newly assessed AUis)
Category 3vhile a TMDL is under developmeribr a watershed. féer EPA approves TMDLs
for the associated parameters, Ecology will reasseds listings.

Category 4. Impaired but Does Not Require a TMDL

Category4 is not part of the 303(d) lisbut these waters are still impairddhis category
acknowledges impairedlUs thatare not appnoriate for Category 5 because:

A. EPA has approved the respective TMDL &ogiven pollutan{Category 4A.
B. A pollution controlprogram other than a TMDdesigned taneet water quality standarts
being implemente{Category 4B.
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C. A nonpollutantis causing ammpairmentto a designated usand a TMDL is nothe
appropriate tol for addressg theidentified cause ampairment (Categoryd).

Category 4A: Has a TMDL Approved by EPA

Ecology place AUs in Category Swhena pollutantcauses aimpairment toa designated use
WhenEPA approvest TMDL for aparametem an AU, Ecology will movethe AU/ parameter
combinationfrom Category 50 Category 4AHas a TMDL A Category 5 listing is no longer
required because the primamyrpose of the 3Q8) listing has been fulfilled, which te develop
actionsthat will bring the water back into compliance with water quality standHrésology
determines thatuccessfulTMDL implementationis notoccurring, Ecology will placéhe AUs
addressed bthe TMDL back in Category 5.

The following sections describe hdweology will assesdata that are within a TMDL boundary
that is in place or being developed, and how data will move in or out of Category 4A.

Assessment oData within a TMDL Boundary

Ecologymay initiate aflMDL studywhen one or more Category 5 listings indicate impairment
of designated use8 TMDL study isan indepthanalysisthat addresses which waters aod
meetingstandards, which waters are contributing to downstiegmirments andwhat needs to
be done for all waters within the TMDL boundarybiang thembackto persistentlattaining
designated usesatural conditions, or other objectives.

Once the TMDL is completed and approved by EPAngtlairedwaters monitoredor the
pollutant(s)in the TMDL that have a load or wasteload allocation associatédivatn are
placed in Category 4/During implementation of the approved TMDL, monitoring data may
continue to be collected to help determine if the TMBplementations effectively bringing

the waterbodies back into compliance with the water quality standards or TMDL objectives.
Monitoring data submitted independent of the TMDL study aéinetvithin a TMDL boundary
need to also be considered within the context of the TMDL.

Thecompletion of a TMDL provides additional information on contributions of pollutants from
AUs within the watershed amdformation onwhat is needed to bringveaterbodyor watershed
back into compliance with the standardéhenEcology assess@sonitoringdata within a

TMDL boundary the following guidelines appiy move AUs in or out of Category 48uring
implementation of an approved TMDL.

Moving a proposed Category 1, 2, 3, or bsting to Category 4A

WhenEcology assesseew data foan AUwithin anapproved TMDL boundaryVQA staff

will consult with appropriate TMDL staff to determiife¢he existing TMDL adequately
addresses the AU the existing TMDL adequately addresses Aig, it will be placed in
Category 4A(Has a TMDL) If not, theAU will be placed in the appropriate category based on
data results alone.

Moving an existing Category 4A listing to a Category 1

If Ecology assesse®w data foan AUwithin an approved TMDL boundary and the data
indicate that thevaterbodyqualifies for Gaitegory 1(meets testedriteria) in accordance with the
specific parameter determinations described in this policy, the following will occur:
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1 WQA staff will consult with the appropriate regional TMHcologystaff to share initial
dataWQA results.

1 TMDL Ecologystaff will determine if there are special circumstances in the TitDdy
that need to be considered in the assessment of the new tatwauld require théAU to
remain inCategory4A in order to ensure that the TMDL is being adequately imptaed.
Ecology TMDL staff may decide tkeep the AUn Category 4Awhen it is determined to be
necessary to appropriately protect water quality and the support of designated uses (for
example, to protect marine shellfish beds downstream of a streamnéaategory 4A)
Other kamples include:

0 Load allocations within the monitored Aldsult inmore stringenéxpectationshan the
numericcriteriaand require the AU to remain inafegory 4A to continue
implementation of the load allocation.

o The TMDL identifies acritical periodthatwas notaddresseds part of th@riginal data
assessment.

If Ecology makes decision that the AU should remain in Categoryddi& to special
circumstancesa remark dscribingthis decision will bedlocumentedn the AU listing record

Moving AUs withina TMDL boundary from Category 4# Category Hoesnot endthe
implementation of the TMDLThe terms of the TMDL need to continue in order to maintain
compliance with water quality standards.

If Ecology previously movedn AU from Category 4Ao Category 1butfuture monitomg data
indicaterenewedmpairment thenEcologywill returnthe AU to Category 4Af it is determined
that the applicable TMDL is appropriate for prescribing and scheduling the needed corrective
actions.If not, Ecology will movethe AU back to Category 5.

Category 4B. Has a Pollution Control Program that is Being Actively
Implemented

When Ecology determes that docal, state, or feder@grogram or strategy isplementing a
pollution control progranexpected to result in thepairedwaterbodymeeting water quality
standardsEcologywill place aCategory Histing into Category4B for consideration b¥PA.
Thewaterbodydoes not require a TMDbhecause stakeholders are actively implemerging
pollution control prograndesigned tattain compliance witkvater quality standards in a
reasonable amount tme.

How Category 4B decisions will be made

In order forEcology to placewaterbodyAU into category 4B, an active pollution control
program musimeetspecificrequirementss described belowor contaminated sediment
listings, Ecology will place intaCategory 4B based on tpeocesslescribed irPart 3 of this
document.

Ecology mussubmit a written determinatido EPAexplaining how the program meets the 4B
requirementsit the time that the draft WQA is submitted to EPA for revieeology will work
directly with the program implementers talger all the necessary information and data needed
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to make thgustificationto EPA. Thisdeterminatiorand gathering of updated information must
be done each time Ecology submit&/@A. If for any reason the program is fonger meeting
the Category 4Bequirements, thei&cology will movethewaterbodyAU back intoCategory 5.

Requirements for an Eligible Category 4B Program
Ecology will determine iftie followingelementsaremetin orderto placeanimpairedAU in
Category 4B

1. Identification ofAU and Statement of Problem Causing Impairment

Thewritten determination thdcology developsust identifythe impairedAU(s), including
name, location informatigrandmustprovideinformation on the known and likely point,
nonpoint, and background (dpsam inputs) sources causing the impairment, including the
magnitude and locations of the sources.

2. Description of pollution controls and how they will achieve water quality standards.
1 Identification ofthe water qality targetithe water quality target is the protection of
beneficial uses and the attainment of the numeric criteria that are set to protect that use.
1 A description of the pint and nonpoint source loadings that \aiainthe water quality
standardsvhen implemented

0 A description ofthe causeand-effect relationship between the water quality standard
and the identified pollutant sources. Based on this linkagéjentification ofoading
reductions needed to achieve the water qustagpdard and protect the bewrédl use.

o The deéermindion Ecology submitsvill alsoneed tocontain or reference
documentation supporting the analysis, including the basis for any assumptions; a
discussion of strengths and weaknesses in the analytical process; and results from any
water quality modeling or data analysis.

1 Enforceable pollution controls or actions stringent enoughedetwater quality

standards.

0 A description ofall controls (already in place and scheduled for implementation),
which will result in reductions of poltant loadings to a level that achieves the water
guality standards. When combined, all loading from point sources and nonpoint
sources neemtmeet water quality standards.

1 A description of requirements under which pollution controls will be implemented.

o Information explaining how eadtentifiedpollution control activity is a
requirementAn explanation ohow those requirements are enforced lama the
controls will address the pollutant.

The following is the type of information needed to determinlegéé controls are

Orequirements?o

1 Authority (local, state, federal) under which the controls are required and will be
implementedfor exampleenforceablestate or local regulations, permits, contracts, and
grant/funding agreements that require implemematf necessary controls);

1 This section applies to waterbodies listed for not meeting applicable water quality criteria. Category 4B
requirements for sedi ment quality are described in Par:
Quality Standards. 0
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1 Existing commitments made by the sources to implement conprols;
1 Availability of dedicated funding for thienplementation of the controls.

3. Estimate or projection of time when water quality standards will be met

The progranseeking to placAUs in category 4B must forecast a time estimate by which the

controls will result in water quality standards attainment; including an explanation of the basis

for the conclusionThedeerminationthat Ecology develops for EPA will needjtwstify a

reasonabléime estimate for the controls to achieve W@8 at constitutes a N0r e
will vary depending on factors, such as

1 The initial severity of the impairment

1 The cause of the impairmef@.g., point source discharges, in place sediment fluxes,
atmospheric deposition, nonpoint source rinof

The riparian condition

The channel conditign

The nature and behavior of the specific pollutang.( conservative, reactive)

The size and comptéy of the AU (e.g., a simple firsbrder stream, a large thermally
stratified lake, a denskistratified estuary, and tidally influenced coa#ttl); and

1 The nature of the control #en, cost, and public interest

= =4 =4 9

Ecology will considethe timeframe focorrecting the impairmerb bereasonable if it is as
expeditiousas practical, given full cooperation of all parties involved, and if it is similar to the
timeframe that would likely be developed under a TMDL.

4. Schedule for implementing pollution controls.

The déermindion Ecology develops will describe the implementation schedule for the pollution
controls actions.

5. Monitoring plan to track effectiveness of pollution controls.

Thedetermimationmustincludea description of, and schedule for, monitoring milestones to
track effectiveness of the pollution controlfie programfor which Ecology is writing the
determinatiorfor, need to make thenonitoring information available to Ecolodgr each
subsequendligibility determinatiorin orderfor awaterbodyAU to maintain 4B status.

6. Commitment to revise pollution controls.

Entities implementinghte pollution controlprogram must commitb revising the pollution

controls, as necessary, if progress towards meeting water quality standards is not being shown.
Also, the déermimation Ecology submitshould identify how any changes to the pollution

controls, and any other element of the evadetermiration, will be reported to the public and

EPA.

Ecology will review pogressmadeevery listing cycleand ifthe pollution control program is
not progressg, the water will be placed back into Category 5 until a revised program is
developedand implementation has begun
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Any program may qualify if Ecology determines that it meets all (fehsted requirements.
Examples that may qualify for this category include:

T
)l

Local program developed to improve water quality that adequately addresgediatant(s)
causing the impairment.

Wastewater discharge permits or 401 Certifications with conditions or limitationshihat
they will meet water quality standards

Ec ol OMRA @ebsite identifieexisting programs that have waterbodies placetBin

All category 4B listings must be reassessed by Ecology duringé@zhcycle to determine
progress:

T

If sufficient data within a CategoryBlisting indicates that the specifidJ is now meeting
standardskcology will placethe AU in Category 1.

If Ecology determines that the pollution control program is making sufficient progress
towards meeting tested standards,Akkewill remain in Category 4B.

If a pollution control program is not making sufficient progres€.cology doesot get

updated inforration,then the listing will be returned to CategoryLkewise, if a pollution

control program has been declared completed and implementation has ended, but at that time
or later theAU is again shown to be impaired, then #&ig¢ will be returned to Categy 5.

Category 4C. Impaired by a Non-Pollutant

Ecology will placeAUs in Category4C when the failure to meet the applicable water quality
standards is caused by a type of pollution that is not appropriately addressed through the TMDL
process.

Some desigated uses ain AU may be impaired due to degradation that does not cause an
exceedance of a pollutant criteridfhen data show thain AUis impaired for such reasons, it
will be placed in thémpaired by a NotPollutart category A Category 5 listings not required
because a TMDL would be ineffective in addressing this type of water quality problem.

Under federal statute, pollution is defined as the-made or mafinduced alteration of the
chemical, physical, biological, and radiological integrityvater (CWA sec. 502(19)Most

pollution is caused by pollutants such as toxic chemicals, waste material, nutrients, sediments,
and heatHowever,jmpairmentcan also be caused by factors that are not pollutdatee

examples of nomollutants that nortbeless cause impairment are:

T

= =4 =2 =

Physical habitat alterations

Physical barriers tagh migration, such as culverts

Invasive exotic species

Flow alterations, includingnthropogenic dewatering other hydrological alterations
Degradediological integrity, whena pollutant does not contributettte impairment
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TMDLs are designed to allocate the input of pollutants among soumdée case of nen
pollutants, the cause of the impairment cannot be allocated, so the TMDL process is not
appropriateOtherprograms are more appropridateresolve pollution impairments (for example
culvert replacement programs or invasive speeiadicatiorprograms).

A determination of impairment can be based on either numeric or narrative infornratases
whereEcolagy usesarrative informatiorio demonstrate impairment,ntust be submitted in
accordance with this policy (s€éart 1IE fH Assessment of I nformation
St an d &cokbgy wi)l remove \atersfrom Category 4@Qvhen information is submitted tha
demonstrates the impairment has been corrected, or that the listing was made in error.

Category 5. The 303(d) List

Ecology will place anAU listing in Category 5 whedataindicates that water qualityiteriaare

not persistently attained, or whemll-documented narrative evidenoelicatesmpairmentof a
designated use by a pollutaRtacement of a listing in Category 5 means that the designated use
associated with that waterbody segment is impakedlogymayalso place aAU that is

currently meeting standarda Category 5vhen trend analysis indicates that the isot

expected to meet applicable water quality standards by th&\f@&Rtcycle.A valid statistical

design and analysimethodologyis required to justify a Category 5 listingdeal ortrend

analysig(see USGS publicatiogtatistical Methods in Water Resourc8gptember 2002).

Category5 constitutes the 303(d) list that EPA will review and approve or disapprove

pursuant to federal regulatioris.accordance with EPA 2006tegrated Report Guidance

(availableat: https://www.epa.gov/sites/production/files/2aiBdocuments/2006isgeport.pdf)

A{AUSs| must be placed in Category 5 when, based on existing and readily available data and/or
information, technologyased effluenlimitations required by thgClean Water]Act, more

stringent effluent limitations, and other pollution control requirements are not sufficient to

i mpl ement an applicable water quality standar

AUsin Category 5will need a TMDL, pollution control program, or other ac{®rto bring the
water into compliance with the water quality standards.

Delisting from Category 5

In general, once an Agualifies for Category 5t can only move out of Category 5 to Category
4A or4Bif a TMDL or alternative activeleanupprogramis in placeA Category 5 listingcan
also move to Category(ineets testedriteria) directly if new data indicates thatqualifiesfor
Category Iin accordance with this policiExceptions to tesegeneral ruls are described for
specific pollutant parameters found in Parts 2 and 3 of this docultnisrdlso possible that a
new assessment of data determines that a Category 5 from a previous listishoytdenove

to Category 2 based on newatd and on reconsideration of the appropriateness of the prior
Category 5 listing.
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1 GOt her Assessment Consi

Natural Conditions

| n accor da n20@6 Integratedl RepHrtld Guidanstates are not required to place
waterbody segments into impaired categories when thattamment of a water quality
standard is due solely to namthropogenic source8Us with data indicating impairment will
beplaced in Category 5 unless Ecology determines that human acti\dtiest causer
contribute to exceedances of the standards

A natural conditiordeterminatiorrequires data andnformation to substantiatbathuman
sources do natauseor contribute tahe nonattainment ofvater quality stadards The
evaluationinvolves the examination of all available data from the site in question (including
historic datavhen availablig comparison t@anappropriate reference site whexgplicable and
professional judgment based on experience in the field of freshwater and scégimee It also
requires identificationof a likely natural source or processufficient to produce the conditipn
and information to support that there are no human impacts or none in excess of the allowable
limits. In general, Ecology assumes that water quality conditiongldiemess areas represent
natural conditionslue to minimal impacts fromnthropogenic palitant sourcedf there is
insufficient information to determine the level of human influence, then Ecology will assume
that human influences have contributed to criteria exceedances and that the contribution is
measurable over natural conditions

If information ordataareavailable to determinleuman activitieslo not cause or contribute to an
AU not meeting a water quality standatiden the AUwill not be considered out of compliance
with the standardscology must document that then-attainment of water quality standaid
due to natural conditionandwill then placethe listing inCategoryl, subject to approval by
EPA.Placement oAUs in Category 1 due to natural conditions do not need to meet Category 1
requirements described in the spegiferameter suBections unddrarts 2 and.3n the absence
of conclusive information about the natural condition of a waterbmdyhether a criterion
exceedance is above or below #llewablethresholdspecified in the standardscology will
placethe AU in Category 5 until further information or dadeeavailableto justify a changen

the category determination. In this casdlofv-up investigationguch as &MDL study) will be
needed to more fully characterize the extent of human influence.

Exanples of natural conditions that may occumarine waterincludethe presence dérge
scalephysical processes, such as upwelling, circubattamd heating pattern§hesemayresult

in conditions in whichhuman infuences are not discernable from natural conditiéoslogy

will place marineAUs with exceedances of criteria that are likely due to natural conditions
Category If information demonstrates that the waterbody historically did not meet standards
For fresh waters, exceedances from naturally occurring metals or natural site conditions could
lead to exceedances of criteria that are not caused by human influaras@scase, the
determination must include conclusive documentation that human activeéiestazausing or
contributing to the exceedance.
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Listing Challenges and Other Situations

Ecology reserves the right to mak&A decisions on matters not addressed by this policy, or in
a manner not in accordance with this policy, as needed to addresaluwusoforeseen

situations Ecology will baselie WQA decisions on available information used in accordance
with the water quality standards, credible data policies, and other rettatendnd federal laws
and regulationsAny listing decisiongnade byEcologythat deviate from methodologies
described in this policy will be clearbxplainedn the remarks section of theaterbodyAU

listing record

Requests for Reconsideration of Listing Decisions

At any time, interested parties may contact Ecologyritig to request thaEcology reassess
an existingAU listing in any of the five categories under the listing factors of this pdlios.
request must include the following:

1 The reason(s) the listirgategoryis inappropriate and how the policy would l¢ad
different outcome (for example moved to another category)

1 Thecredibledata and information necessary to enable Ecology to conduct the review

The results o¥WQA reviewsthatoccur between schedul¥dQA cycles willnot be considered
final until theyare submitted gsart of the next scheduled draftQA submittalto EPA and
EPA has taken an approval action

Ecology will, in consultation with EPA, correct any errors identified in the 303(d) list or the
overallWQA as soon as Ecology is aware of thegerwithout waiting for the nextVQA cycle.
Errors may includ¢hings such amcorrect monitoring stations, the presenceméneousiata
in a listing, mistaken application of a napplicable numeric criterion, etthis does nbapply
to requests tochange AVQA decision based on new data prior to the N&A cycle nor to
disagreementswitB c ol ogy 6 s | u d gMQA detision.@hanges knade lgetwaen
listing cyclesdue to errorsnay not bevisually available until the nextVQA is updated
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1HPri ori ti zing TMDLSs

Ecology will prioritize Category SAUs for TMDL developmentind sibmit this prioritization
planto EPA as part of th&/QA package to meet approval requirements for sec@3(d} of the
CWA. Ecology typicallydevelops TMDLs using a watdredbasedapproach that addresses
impairments from multiple pollutants concurrently

Ecology recognizes thaiartnerships at the local level @ssential for ensuring successful

TMDL implementationTo that end, Ecology is committed to engagstekeholders, tribes,

local organizations, and other members of the public in establishing TMDL priorities that take
into account local perspectives and priorities

To ensure consistency statewide and enhance public participation in the TMDL prioritizati
process, Ecology will hold an annwshtewide public meeting present its proposedsti of

TMDLs to start in the followingwo yearsEcology wil seek feedback from the pubhnd take
comments on the proposed ligtology will thenrevise the lisas appropriate and respotad
stakeholdecommentsit is important to note that there may be some years &whelogy does

not proposenew TMDLs because of resource constraints, such as limited staffing to start new
projects or limited resources to condtia technical studies.

Criteria to Prioritize TMDLs
Criteria to prioritize TMDLs as higher priority include the following:

Severity ofthepollution problem

Risks to public health

Risks to threatened and endangered species

Vulnerability of water bodie degradation

Waterbodiesvhere a new or more stringent permit limit is needed for point sources
Local support and interest in a watershed

E R B

Additionally, Ecology will include environmental justice (EJ) considerations when prioritizing
TMDLs, including theutilization of EJ screening tools to better understand and address potential
impacts of the TMDL prioritization process on lemcome, minority, and tribal populations.

Priorities br contaminated sedimemstings in Category i | | be setoxitsy Ecol og)
Cleanup Program in accordance with the sediment management stan@rdptatl 73204
WAC.

Forest Practices Activities

Under statedw, landowners must conduct forest practices activities in a manner gattsu

the attainment of water qualityamdardsin 2000,Washington adoptegkvisedforest practices

rules that identify stream buffers and other management prescripkpasted to meet water
quality standardsTlhe state Forest Practices Bodeststheforestry ruleghrough a formal

adaptve management program, which has the goal of identifying and expediently revising any
forestryrules that do not support the attainmentvater quality standardsVashington

established the Clean Water Act Assurances as a formal agraerttet999 Forests and Fish
Reportin recognition of the improvementsttee rules and commitments maéeology views

Pub. #1810-0357 July 2020 page30


https://www.forestsandfish.com/documents/6_forestsandfish.pdf
https://www.forestsandfish.com/documents/6_forestsandfish.pdf

the forest practices rules, with its adaptive management program, adiqgquiotection equal

to what would occur under a TMDh watersheds where the rules apigr this reasonfMDL
development is a low priority in watersheds where forestry is the primary land use. Ecology may
assign a higher TMDL development priority twésted watersheds with a broader mixture of

land uses, but Ecology woudtill rely upon the forest practices rules to address any portion of

the pollution contributed by forestry activitiéhe agreement to rely on the forest practices rules

in lieu ofdeveloping separate TMDL load allocations or implementation requirements remains
conditioned on maintaining an effective adaptive management program.
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PART 2: Assessmentf &opnesciidfeirc
Water Quality Criter.]

Part 2 describethe requiremets and methodologids/ which Ecology will assess data and
informationfor specific water quality parameters relativestwface water quality standards
(Chapterl73-201AWAC). Part 3 describegquirementdor sediment qualitgtandards

A. Bacteria

1. Shellfish Harvesting

2. Water Contact Recreation
Benthic Biological Indicators
Dissolved Oxygen

pH

Phosphorug¢Total) in Lakes
Temperature

Total Dissolved Gas
ToxicsAquatic Life Criteria
ToxicsHuman HealttCriteria
Turbidity

STIeEMmMOO®m
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2A. 1. BaShelrlifavebt Hag

Designated Use: Shellfish harvesting

Numeric Criteria: WAC 17201A210(2)(b)

Narrative Standards: WAC 173201A260 &-300

Unit of Measure: Number of colony forming units (CFU) or m¢

probable number (MPN) per 100mL

Assessment Information and Data Requirements

The state water quality standafds bacteriarely onfecal coliformdata to protect sheldh
harvesting in marine waters.

The bacterial indicators for shellfish harvesting usekide provsions for determining
compliancebasedn two-partcriteria Thecriteriaare not met if either component is exceeded

1. A géometric meanomponerd wi t h a speci fied magnitude va

2. A fitenpercent exceedano®mponeriwhich is a magnitude value that is not to be exceeded
by more than 10 percent of all samp¥eghin a given time periodor any single sample
when less than ten samplaluesexist).

Ecology will apply theappropriate indicatarriteria to datasets result) from a monitoring

design that represents general ambient conditiome criteria are expressed in a manner to be
compared to a distributed sample dataSampling that solely targets known periods of elevated
bacteria levels is not representativeta general condition of an AU, as it may result in an
artificially inflated proportion of samples that exceed the criteria. Therefore, Ecology will
remove monitoring data from the evaluation when the intention of the monitoring is to target
high bacteridevels.

For all bacteria data evaluated in the W@A&plogy will use only one value per AU per d&gr

all waterbody types,rearithmetic mean value will be calculated from multgdenples collected

on the same day from a single station within an Atefiresent the daily valu€his averaging
helpsreduce the effects of sample variability inherent in determining ambient bacteria
concentrations at the time of samplighen sample@alues are availableom multiple stations
within an AUon the same dayhe station with the highest (average) value will be used as the
daily value.This will help ensure the influence of bacteria sources upon a portion of an AU (e.g.
a downstream portion of a stream reach) is not obscured by averaging values from arstation o
different portion of the AU (e.g. an upstream portion of an stream reach) that is not influenced by
the same sourceSamples with nowletect values will be assigned the method detection limit.
When the detection limit is not available, a value @FR2J/100mL will be assigned.
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Ecology will group the data for each AU by individual water year, which extends from October 1
through September 30 of the following calendar year. Ecology will calculate a single geometric
mean for the entire water year (asrdical period if applicable) and determine the percentage of
samples exceeding tihenpercent exceedae componenfor the entire water yeaA minimum

of five data collection events required to calculate a geometric mean value for marine shellfish
harvesting bacteria criteridlo minimum sample size is required to evaluate¢hgercent
exceedanceomponenbf the criterion.

Where sufficient information is availablécologymay also define a specified critical period or
season in which the criiarneed to be met for shellfish harvesting, based on WAQ013,
sections 200(2)(b)()&(210)(3)(b)(i)his time periodnay be defined through a TMDL study or
a seasonal analysis thatckets specific months or seasons in which bacteria levels are more
prone to exceed criteri&/here a critical periolas been identifiedcology will assesbacteria
for the critical periocand the entire water year.

Ecology may also use agency advisories to assess the support of designatepkegsesdetails
on catgory determinations for shellfish classification standardsincluded at the end of the
Category Determinations sectibelow.

Analysis of Fecal Coliform Data in Fresh Water for Shellfish
Harvesting Use

Fecal coliform data is considered an alternaitieiicator for water contact recreatioses until
12/31/2020Fecal coliform datand informatiorcollected after 2020 in fresh watéhst flow

into marine waters protected for shellfish harvestiag be assessed using the methodologies
describpedinPad E under Al nformation SubmiTygesdf s based
water quality studies that could be assessed under the narrative stémgaotisct downstream
usesnclude Pollution Identification Control (PIC) progransitmonitor fecal colibrm in fresh

waters in order to identifigacterial contaminatiothat could be contributing impairmetat

marine waters

Where a TMDL is being implementecology will continue to assess fecal coliform data
collected after 2020 in fresh water in orded&termine compliance with load allocations under
a TMDL that is developed for the protection of doweam shellfish harvesting use.

For purposes of delisting waters, freshwater AUs that drain directly to marine waters within a
TMDL boundary may requirenonitoring of both fecal coliform anf. coli bacterial indicators

to determine attainment of both recreation and shellfish harvestingQesesult with a regional
TMDL lead for information regarding the-evaluation of AUs that have a fecal coliform

TMDL.

Category Determinations

More recent dat@autweighs older data iqualifying an AUfor a given category-or example, if
the AU qualifies for Category 5 based on earlier years but are followed by subsequent years that
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qualify for Category 1, thekcology will placethe AU in Category 1The exception igears
showing no exceedances but havaifficientnumber of sample valués meet the Category 1
requirements; these insufficient datasets moll outweigh prior years that qualify for another
cakegory.

Category determinations based on agency advisories are desttifbe@nd of thisection

Category 5
Ecology will place an AUn Category 5 when:

1 Thegeometric meanomponenof the criterions exceedeth any water year
OR

1 Thetenpercentexceedanecomponenbf the criterionis exceededvithin a single water
year andat least twesamples exceed tlassociatedriterion magnitudeluring that water
year.

Category 4

Ecology will place an Aun Category4A when EPA ha approved a TMDL for baerial
indicators associated with shellfish harvesting.

Ecology will place an AU in Category 4Bhenan alternativepollution control program
(meeting the requirements in Section 1F) is actively addressing the associated problem affecting
the designatedse.

Category 3
Ecology will place an AU in Category 3 when the available data are insufficient for any other
category determinatiom. hi s i nf or mati on wi | | be maintained

future useAs additional data and information becomaitable in future listing cycles, Ecology
will again assess all available data to update the category determination according to this policy.

Category 2

Ecology will place arAU in Category 2 whea water year does not meet tieg-percent
exceedanceommnentof the applicable criterion but only one sample in the water year exceeds
themagnitude of this criterion component.

Category 1
Ecology will place an AUn Category 1in one of two ways:

Thegeometric meaand theten percent exceedancemponentsf the criteria are met in each
of two water years, bas@h ten or more samples from each of those years.

1 If any critical period has been identified by Ecology, the criteria must also be met during
this period.
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1 The two yearsgjualifying for Category Ho not need to be consecutive as long as there is
no yearbetween them in which the criterion is not met. The two years doeeokto be
the two most recent as long as there is no sulesgqear in which the criteria are not
met.

OR

Ecology will place a AU in Category Jased orata from asingle water yeawhenthe
following circumstanceare met

1 The AU hasan approved TMDI(Category A) or alternative pollution control program
(Category 8) thatis being actively implemented

1 Ecologyhasdefineda critical period forthe AU during which
o0 There are at leafive sample values from the critical period

o0 Thedatameet thegeometric meaand theten-percent exceedan@®mponentsf the
criteria,and/or the applicable TMDL targetshichever is morstringent

1 Thequalifying year does not have to be the most recentyeatided thathere are no
more recent data for which the criteria are not met.

In some casegcologywill retainan AU in Category 4A when the criteria attainedf further
work is needed to achieve associated water quality goals. For exam@le) may be meeting
criteria, but may not yet be meeting TMDL load allocations necessary to support downstream
usesSee Part 1, Section Category 4A: Has a TMDL Approved by EPA, for miomenation on
assessment of data within a TMDL boundary.

Category Determinations Based on Agency Health Advisories

Category Determinations using Department of Health Shellfish Program Data
TheWashington Department of Health (WDOH) classifies shelligiwing areas based on their
sanitary conditions under the direction of the U.S. Food and Drug Administration (FB&\).
WDOH classification methods are derived from ieional Shellfish Sanitation Program
(NSSP) Guide for the Control of Molluscan Shellfi$hebacteriological quality of marine
water samples collected from gopaoved growing area must satisfy bptirts of the following
NSSP standard.he concentration of fecal coliform bacteria, the indicator organismsj to
exceed:

1 A geometric mean of ldrganisms per 100mland

1 The estimated 90th percentile caharceed 43 organisms per 100 thkampling under the
systematic random sampling plan. If sampling where point sources of pollution may impact
the growing area, not more than 10 percent of thgkes can exceed 43 organisms @0
mL.

Generally, WDOH usesmainimum of 30 samples for determining compliance with the
geometric mean criterion and may inclisgseralyears of data. However, in accordance with
the surface water quality standards, Ecology assesses the ambient bacteriologic conditions of
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commercial and recreational shellfish harvesting area based on a maximum 12 months duration
for calculating a geometrimean [WAC 17201A-210(2)(b)(ii)].

This differing temporal rangesé¢veralyears vs. one year) for determining compliance with the
geometric mean criterion, may in some cases, create a disparity between WDOH and Ecology
impairment decisions. Furthermovehen assessing data for Conditionally Approved growing
areas, WDOH removes data collected under specific conditions such as stormEsaiotg/
includes these data when collegin the course of a random sampling pl&ampling designed

to target highbacteridevelsare not used to assess ambient conditions.

As allowedby the surface water quality standards, shellfish growing areas approved for
unconditional shellfish harvest using the WDOH assessment methag$ieconsidered fully
supporting the s#llfish harvesting usén accordance with this provision, Ecology will consult
with WDOH on WQA determinations that use WDOH shellfish program sampling data. In the
event of a discrepancy between the WQA impairment status and WDOH shellfish sanitation
classification for an AU, Ecology will defer to WDOH and administratively modify the WQA as
necessary to align with WDOH classifications.

Helpful Documents

T EAPO030 (Publication #183-239)i1 Collection of Fecal Coliform Bacteria Samples in
Surface Waters

T EAPO034 (Publication #:03-207) i Collection, Processing, and Analysis of Stream Samples

1 EAPQ092 (Publication #183-210)i Beach Program Bacteria Sampling
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2 A. 2. BaWdatearn aCont act Recr

Designated Use: Water contact recreation
NumericCriteria: WAC 17201A200 (2)(b)
WAC 17201A210 (3)(b)
Narrative Standards: WAC 173201A260 &-300
Unit of Measure: Number of colony forming units (CFU) or

most probable number (MPN) per 100mL

Assessment Information and Data Requirements

The state water quality standafds bacteria to protect for water contact recreation were updated
in January 2019 to align with nationally recommended criteria. The newly adopted bacteria
criteria rely on the following indicators to protect water contacteation:

1 Fresh waterEscherichia col(E. coli) and fecal coliforrh
1 Marine waterEnterococci and fecal coliform

The bacterial indicators for water contact recreaiticiude provsions for determining
compliancebasedn a two-part criteria.The criteria are not met if either component is exceeded

3. A géometric mean componeéntith a specified magnitude value th&not to be exceeded.

4. A fitenpercent exceedan@®mponerd which is a magnitude value that is not to be
exceeded bynore than 10 percent of all sampieghin a given time periodor any single
sample when less than ten samfiesexist)

Ecology will apply the appropriate indicator criteria to datasets resulting from a monitoring
design that represents general ambient conditions. The criteria are expressed in a manner to be
compared to a distributed sample dataset. Sampling that solely targets lerawls pf elevated
bacteria levels is not representative of the general condition of an AU, as it may result in an
artificially inflated proportion of samples that exceed the criteria. Therefore, Ecology will

remove monitoring data from the evaluation whiemintention of the monitoring is to target

high bacteria levels.

For all bacteria data evaluated in the WQA, Ecology will use only one value per AU p&oday.
all waterbody types,rearithmetic mean value will be calculated from multgéenples coécted
on the same day from a single station within an AU to represent the daily Vhisi@averaging
helpsreduce the effects of sample variability inherent in determining ambient bacteria

2 Water qualitystandards for fresh water and marine contact recreation allow use of fecal coliform as an alternate
bacterial indicator through 12/31/2020, in order to allow laboratories adequate time to transition to methods that
analyze folE. coliand enterococci. .
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concentrations at the time of samplilghen sample values are #aale from multiple stations

within an AU on the same day, the station with the highest (average) value will be used as the
daily value.This will help ensure the influence of bacteria sources upon a portion of an AU (e.g.

a downstream portion of a streaeach) is not obscured by averaging values from a station on a
different portion of the AU (e.g. an upstream portion of an stream reach) that is not influenced by
the same sourceSamples with nomletect values will be assigned the method detection limit
When the detection limit is not available, a value @F2J/100mL will be assigned.

Ecology will group data for each AU by individual water year (October 1 through September 30
of the following calendar yeanVithin each water year, datdll be compaedto the criteria in
threeconsecutivemonth periods (i.e. Jan./Feb/March, Feb/March/April, gts )well as

separately for any applicable critical peridthe threeconsecutivanonthperiod is a simplified
methodfor interpreting the ninety days or lesgeraging period required under WAZ3-201A
section 20q2)(b)(i)(B). In accordance with the numeric criteriananimum of three data

collection events within a thremonsecutivanonth period are required to calculate a geometric
mean value for fresh drmarine water contact recreation bacteria crittt@minimum sample

size is required to evaluate ttesrpercent exceedance componefithe criteriorfor any of the
designated uses

Where sufficient information is availablécologymay also define apecified critical period or
season in which the criteria need to be met for water contact recreation, based on WAC173
201A, sections 200(2)(b)(1))&(210)(3)(b)(iyhis time periodnay be defined through a TMDL
study or a seasonal analysis thedckets spcific months or seasons in which bacteria levels are
more prone to exceed criter\&here a critical periotlas been identifiedEcology will assess
bacteriafor the critical periodand the entire water year.

Analysis of Fecal Coliform Data

Fecal colifom data is considered an alternative indicktomater contact recreatiand will be
assessed in accordance with this policy until 12/31/2020. If both fecal coliform and primary
indicator data aravailable for a waterbody, the data will be assessedatepaand independent
category determinations will be made for each parametetogy will not assess fecal coliform
datafor water contact recreatiaollected after 2020, unless fecal coliform data is needed to
determine compliance with load allocatsoander a TMDLAnNYy fecal coliform data collected

after 2020for the purpose of determining the protection of shellfish harvestingnilb&e

assessed in accordance with the shellfish harvesting use outlined in Section 2A.1. of this policy.

Category Determinations

More recent dat@autweighs older data iqualifying an AUfor a given category. For example, if

the AU qualifies for Category 5 based on earlier years but are followed by subsequent years that
qualify for Category 1, theBcology will placethe AU in Category 1. The exception is years
showing no exceedances but havaufficientnumber of sample valués meet the Category 1
requirements. These insufficient datasets moll outweigh prior years that qualify for another
category.
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Category 5
Ecology will place an AU in Category 5 when:

1 Thegeometric mean componesftthe criterion is exceeded within a single water year
for any threeconsecutivemonth period).

OR

1 Thetenpercent exceedano®mponenof the criterion is exceeded within atiyee
consecutivanonth period in a single water yesrd at least two samples exceed the
associated criterion magnitude during tvater year

Category 4

Ecology will place an Aun Category4A when EPA ha approved a TMDL for bacterial
indicators assmated with water contact recreation.

Ecology will place an AU in Category 4Bhenan alternativgpollution control program
(meeting the requirements in Section 1F) is actively addressing the associated problem affecting
the designated use.

Category 3
Ecology will place an AU in Category 3 when the available data are insufficient for any other
category determinatiom. hi s i nf or mati on wi | | be maintained

future useAs additional data and information become available in éulisting cycles, Ecology
will again assess all available data to update the category determination according to this policy.

Category 2

Ecology will dace an AU in Category 2 when the data exceedefipercent exceedance
componenbf the criteria, butiie AU does not qualify for Category 5.

Category 1
Ecology will place an AU in Category 1 in one of two ways:

The data meet both tlgometric meaandtenpercent exceedan@®mponentsf the criteria in
each of two water years, under the following candi:

1 In each of the two water years, there must be enough samples to calculate at least one
geometric mean for October through March and one for April through Septérhker.
ten percent exceedancemponentnust be met for all threeonsecutivanonth perbds
with data available, regardless of sample size.

1 For AUs where Ecology has identified one or more critical periods, the data must also
meet the criteria or approved TMDL load allocation in that period.

1 The two years qualifying for Category 1 do not naete consecutive as long as there is
no year between them in which the criterion is not met. The two years do not need to be
the two most recent as long as there is no subsequent year in which the criteria are not
met.
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OR

Ecology may place an AU i@ategory 1 based on data from a single water year where the AU
has an approved TMDL (Category 4A) or an actively implemented alternative pollution control
program (Category 4B) under the following conditions:

1 Ecology has defined a critical period for th&l #or which:

o0 There are at least three sample values from the critical period(s).

0 The data meet thgeometric meaand theten percent exceedancemponentsf
the criteria, and/or meet the applicable TMDL targetsichever is more
stringent

1 If data is aailable from outside the critical period, such data must also meet the
geometric mean and ten percent exceedanogponentsf the criteria.
1 There are no more recent data for which the criteria are not met.

In some casegcologywill retainan AU in Category 4A when the criteria attainedf further

work is needed to achieve associated water quality goals. For exam@le, may be meeting
criteria, but may not yet be meeting TMDL load allocations necessary to support downstream
usesSeePart 1, Section Category 4A: Has a TMDL Approved by EPA, for more information on
assessment of data within a TMDL boundary.

Helpful Documents

T EAPO030 (Publication #183-239)1 Collection of Fecal Coliform Bacteria Samples in
Surface Waters

T EAPO034 (Publicaon #17#03-207) i Collection, Processing, and Analysis of Stream Samples

1 EAPQ092 (Publication #183-210)i Beach Program Bacteria Sampling
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2BBent Bi ol ogi cal |l ndi c at

Designated Uses: Aquatic life

Narrative Standards: WAC 17201A260 &-300

Assessment Information and Data Requirements

Assessments based on multtetric, communitylevel biological indicators provide direct
measures of the cumulative response of biologicaimunitiego multiple types of stressors.
EPA Integrated Report guidanadvisesstatedo include biassessmemhethodologis in the
data and information they evaluate in developing tB@¥&d) lists and 305(b) report¥he EPA
guidancesstipulates that statesalid identify AUs h Category fusingbioassessment data even
if the specific pollutant causing the impaent has not been identified.

Ecology primarily relies upoa multimetricbenthic index of biotic mtegrity B-1BI)

methodology tadentify impairments of thaquatic life usén freshwatersTheB-IBI modelis
based on the response of community attribrgkdive to gradients in environmental attributes.
For more information othe B-IBI model, refer to the helpful documents listed at the end of this
section Past assessments also usexRiver Invertebrate Prediction and Classification System
(RIVPACS) multivariate modeEcology has not recently employ#ds model, however,sa

with any credible data and information on aquatic lifeamaitions the results of this model
remain usable for WQA purposdscology may also use other types oflbgical data and
informationfor fresh or marine watets evaluate aquatic life use suppprovided that the data
meets data credibility requirements and guidelines for listing based on sectidmfdfhation
Submittd s Based on Narrative Standardso

Ecology relies upoanumericB-IBI threshold to indica whether or not the biological integrity
of anaquatic life communiytis degradedThe accepted scientific practice is to compare the
similarity between standardized community metrics observed at an assessment site to the
community metrics expected to acat the siteThe expected attributes are based on data from
reference sites that are minimally or least affected by human activities.

Sinceaquaticbenthic communities are significantly influenced by both water quality and habitat
conditions, bioassesgnt scores that are depressethtive to a set of reference sitase

indicative of water quality and/or habitat degradatldowever in some cases depressed score
mayindicate natural environmental constraints upon the biological commrstyesor
identification analysis is typically required to identify the most probable causes of low
bioassessment scores.

Ecology will use assessment data based on tH8Bmnodel to determine if the bioassessment
scores are indicative of water quality andiabitat degradation, and if #aJs will be placed in
Cat e g o BsnthiBMaeaanvedebrates Bioassessméris|Bl scores below the 10

Pub. #1810-0357 July 2020 paged2


https://www.epa.gov/tmdl/integrated-reporting-guidance-under-cwa-sections-303d-305b-and-314

percentile of reference site scoraest oftenindicate that benthic community diversity is
constrained by one @anore pollutants and/or habitat degradatiban AU is in Category 5
based only on BBI data, a stressor identification analysis will first need to occur in order to
identify pollutants or habitat impairments that are causing the community to be degraded
Category 5 listings based onlIBI data will not result in permit limitations or wasteload
allocationsunlessan associategollutant has been identified.

Evaluating Bioassessment Data based on B-IBI
The following procedures will apply to assesdmgassessment data for use in the WQA.:

1 Benthic macroinvertebrate community datastbe collected and reportéd accordance
with the Standard Operating Procedures aktinimum Requirements for the Collection of
Freshwater Benthic Macroinvertebrate Data in Streams and R{i#aslogy SOP EAPO73
or, using probcolsthat areat least as rigorous as the Ecology SOPslaaidproducelatato
which the BIBI model can be apgd. Data collectegbrior to 2012,beforethe EcologySOP
wasformalizedas the regional standanmthusthave met datasabilityrequirements in place
at the time the data were collectégtology will only useB-IBI data from monitoring studies
conducted since 204Pthe following are met:

o Data must be collected within the index pe
from July through Octobet5.

0 The sampling areaustbe a minimum of 8 square feet

o Data must be analyzed by labs withtifexd taxonomists in accordance wittdumstry
standard QA/QC protocals

o Thelabs must identify organisms toiaé taxonomic resolutigrreferred to specifically
as the oOoLowest Practical Level 6, or oOLevel
TaxonomicEffort. More information can be foun@&acific Northwest Aquatic
Monitoring Partnership (PNAMPNorthwest Standard Taxonomic Effort (NWSTE),
January 2013

1T Ecol ogy 0 smptecaarltss tb evaluateé benthic macroinvertebrate assemblage
based on a sample containing at least 500 individual organisms. In general, samples sizes
below approximately 300 organisms will provide cause for evaluating the potential reasons
that theorganismcount goais not dtained A low organism count may be associated with
stressfulenvironmental conditions or due to soptimal sampling effort. Whether or not
Ecology rejects a sampl@sed on the organism count will depend on the known or inferred
condition of the waterhty being evaluated. A sample with less than 300 organisms will be
rejected if the swoptimal count is attributable to a deficienaysampling effort.

1 Ecology will use BIBI data fromsites with an NHD reach scale channel gradient between
0.1%(the cutoff for low gradient channel€)ivero and Anderson, 2008)) and 30%; this
approximates range of NHD reashbale gradients in whidicology reference sites are
located. Ecologyvill determine the reach gradients when the sample sites are georeferenced
to indvidual NHD reaches for the WQA.

1 Ecology will useB-IBI data availabl¢hroughout the entire state.
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The BIBI modelwill be calibratedo a 0- 100 scoring scale.

1 Ecology has establish&}IBI WQA threshold for determining impairmerity EPA Level 3
ecoregion (i.e. based on the distribution of reference site scores in a given ecpfegiah)
in Table2.

1 Ecology will average mitiple bioassessmestc or es i n a si nugll e sye &rh etr
clear justification nbortexdmpbke, fobheasconds
if a station was sampled muliU pweer et isnaensp, | eodr ,
single year.

§ B-IBI score assumptiong&cology has designatedores below the Dpercentile of the
reference site scerdistribution byEPA Level lll Ecoregioras being indicative adegraded
biological integrity.

Table2 identifiesB-IBI thresholds for indicating degraded biological integrity and diagnostic
metric thresholds fathe Fine Sediment Biotic Indd»y ecoregionEcology derivedtie BIBI
thresholddrom 10,000 bootstrap replicatiofa reference site scoregthin the varous
ecoregions of Washington using data through 2016.

Table 2. B-IBI and the Fine Sediment Biotic Index diagnostic metric thresholds

EPALevel Il Ecoregion B-1BI (0100 scale) | Fine SedimenBiotic
10" Percentile Index?
North Cascades 63 89
Cascades 72 89
Coast Range 62 89
Puget Lowland 65 89
Willamette Valley 65 89
Eastern Cascades Slopes & Foothill 54 79
Northern Rockies 60 79
Blue Mountains 68 79
Columbia Plateau 39 8

The threshold for the Puget Lowlaadoregion also apigisto the small portion of the Willamette
Valley Ecoregion in Washington for WQA purposes.

2Scores less than these values indicate sediment pollution. These numbers are based on the 10
percentile of Fine Sediment Biotic Index (FSBé&lwes at reference sites in western Washington,
eastern Washington, and the Columbia Plateau.

The Hilsenhoff Biotic Index diagnostic metric threshold for all ecoregions is >5.50. Scores
greater than this value indicate nutrient pollution (Hilsenhoff, 1987)

The Metals Tolerance I ndex diagnostic metric
than this value indicate metals pollution (McGuire, 2007).
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Category Determinations

The following describes how Ecology will uselBl data to placdistings into an appropriate
category within the WQA. Figures 3 and 4 at the end of this section summarize the category
determination process.

Category 5
Ecology will place arAU in Category Svhen:

1 From thetwo most recenyearsthat data is available within the listing cycle, the average B
IBI scoreis belowthe 10" percentile of reference site scores for the associated EPA Level IlI
Ecoregion (Se@able2 of B-IBI threshold).

AND

1 One or moraliagnostic metrisi n d i c atthees ctohnaptosi ti on of the be
influencedobby ha bp ¢ lHtcuotdaomidyi wedh | bas®&wvoer age an
scorfe a di agnotshe cprmededwcr e not eldBlabsocvoer efsorwia
be foll owed

Ec o lwiglyl met dusagntosti c metrics at this stage t
provide higher confidence that anor mpabr mant
condiEtciodrmogy oirlds sucsre iadenti Wieadtuonspleosegssnt
Cat egloirsyt bngdent i fy the probadll egyx awislels wde itmy
Hi |l senhoff i dtiine isredeanemeat si hdegheahimagn antdiex a
me t rBEccosl magyys € her benthic assemblage indices on
example, a ther mal indicator index is current
available). Althmhotglkoveesal i npiosses btl@ pol |l ut a
i mpairment by additional pollutants is |ikely
above .Thdscassumption i s thasssaends idm dteme ot at imen a
t e mptewarned/ or or gani ¢ seenrrsiiocdhinvesrtt maosl d vwet fatnd s

A Category 5 |listing based on bioassessment d
not been completed), does not taklei at &gowhny.ca
Ther eEfcoorleo,gy wi | Ibiionaistsieaslslnye nats sliugsmdtéhmeg 9 airmm mea te
n a niiB e n tMadroinvertebrates Bioassessmeéntsh e | i sting will remain
a strdeabvorficabsobemmladotyesldeds er mi ne i f one or m
contributingdg ftdhiemmaiarl yesnts. i denti fies specifi
i mpairment, t hen thiben tMacromgrebrates Bioaksessmentsa ¢ | f dre

modi fiedi tate the Category 5 Ilisting(s) based

A Category 5 listing based on bioassessmentidagrevious listing cyclenaybe removed
from Category 50 Category 1, 2, or B a subsequent WQA cycletie most reaet datadoes
not meet the requirements described above for listing in CategBaté&gory 5 listingbasedn
bioassessment data dam moved to Category 4A (has an approved TMaftgrthe completion
of a TMDL for the pollutant(s) identified, or to 4Gr(pairment by a nopollutant)after
identification of norpollutants as the likely cause of impairmdftology haguidance for
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stressor identification of biologicaliynpaired aquatic resourcasailableon the Ecology
publications website.

Category 4

Category 4s only indirectly applicable to bioassessment since Category 5 listings based on
bioassessment data will transition to pollutant or habitat impairment ligtfteysa stressor
identification analysis is completelth. other words, there will be no Category 4 listimgth the
par amet 8enthioMacn@nvertebrates Bioassessmants

Categories4A and 4B

A Cat egor y Be® nltNasrainventepratesoBicgessmendsvill be modified toa
Category 5 listing for each pollutant parameter identified in a stressor identification analysis.
WhenEPA approves subsequent TMDL or an alternative pollution control program is
implemented for a pollutant identifiecofn the stressor analysicology will movethe listing

for that pollutant from Category 5 to 4A or 4B, as appropriate.

This listing policy provides guidance on determining category listings for the WQA and is not
intended to provide guidance or direction subsequent TMDL development and
implementationNonetheless, it is important to note that a TMDL based on pollutants identified
from a stressor identification analysis due to degradé#sl Ehreshold scores may need to also
address other stressorstthee identified as nepollutants.Pollutant stressors are often highly
correlated with stressors from habitat impairmé&ot. example, fine sediment may be identified
as the pollutant, while flow alterations are identified as the stressor on aquattit. fialeise
stressors are interrelated, as flashy flows transport more sediment from the watershed into the
stream and can likewise result instream erosionThus, an integrated approach may be needed
in the TMDL to address all stressors and bring thieekeady back into compliance with meeting
water gquality standards and protecting designated uses of the waterbody.

A TMDL based on pollutants identified as a stressor on the biologic macroinvertebrate
community will likely needo evaluate the effects pbtential combinationsef anthropogenic
pollutants, anthropogenic habitat alterations, natural habitat limitationsr awadural water
guality limitations. It is possible that sitemaynaturally hae suboptimal habitathat limits
biological diversityand will continue to havB-1BI scoresbelowthe 14" percentileof reference
site scoregven ifthe pollutantcaused impairment has been eliminated. In this tasd Bl
approach described in this policy would be insufficient for determining if the poHcdéaised
impairment had been remedied. The TMDL effectiveness monitoring will Ikesdgl tatake into
consideratiorthe natural environmental potentialdeermining the benthic habitat condition
andestablishingexpectations for the biological community

Category 4C

I f the stressor identi fi caviladgromvertebratesl ysi s f or a
Bioassessmentdisting indicates that a negpollutant (suckas physical habitat alteration) is

likely to be a stressor on the biologic communiigplogy will modifythe listing to a Category

4C and the stressor identifiéely. habitat alteration)
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Category 3

Ecology will place arAU in Category 3 when the available data are insufficient for another

category determination (such as only one yealatd arevailable).This information will be

mai ntained in Ecol ogy 0 $As adftidnaldiata aadordosmatiofh or f ut u
bemme available in future listing cycles, Ecology will again assess all available dgudai®

thecategory determination according to this policy.

Category 2
An AU qualifies for Category When:

1 From the two most recegearsthat data is available withithe listing cycle, the average B
IBI scoreis below thel0" percentile of reference site scoleg all diagnosticmetricscores
attain the thresholds specifiedTiable2.

OR

f The average BBI scorefrom the most recent two yedssabove thelO" percentile of
reference site scorésit one or moreliagnostiometricscores does not attain the thresholds.

Category 1

An AU qualifies for Category When the average-BBI scorefrom the most recent two yeass
above thel0" percentile of referencetsiscoresndall diagnostiametricscores attain the
thresholds

Helpful Documents

¢ Larson, C. 2018Standard Operating Procedure EAP073, Version@ollection of
Freshwater Benthic Macroinvertebrates in Streams and Rivers
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Figure 3. Decision Tree for Benthic Biodiversity Category Determinations

Are B-IBI scores available I Category 3
from two or more years? No
Yes
Is the average B-I1BI score from Are diagnostic metrics
most recent 2 years of data — indicative of pollutant Category 1
<10™ percentile of reference? No impacts?
Yes Yes

Are diagnostic metrics
indicative of pollutant > Category 2
impacts? No

Yes

Category 5 for ABenthic Macroinvertebrates Bioassessme.]

Figure 4. Decision Tree for Existing Category 5 Benthic Biodiversity Listings

Is there new data that may change Yes » Go back to Figure 3
the Category determination?
No Repl ace t he
Macroinvert
Has a Stressor ID analysis Yes  Wereany pollutants  Yes ' Category 5 listing with
been completed? identified as probable ' a new Category 5 listinc
stressors? | for eachidentified
|
No No ‘ pollutant parameter
Listing Category and parameter Category 4C- “Benthic
remain unchanged Biodiversity- habitat degradation
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2CDi ssol ved Oxygen

Designated Uses: Aquaticlife
Numeric Criteria: WAC 17201A200(1)(d);
WAC 17201A210(1)(d)
Narrative Standards: WAC 173201A260 &-300
Unit of Measure: mg/L or parts per million (ppm)

Assessment Information and Data Requirements

The water quality standards for dissolved oxygen (D@udeminimum criteria limits designed
to protect the most sensitive aquatic life uses {geghwateisalmonid spawning and rearing).
TheS t a huenériswaterquality standardfor DO are expresseds a onalay minimum there

is no averaging period in the DO criteria.

In some casese DOcriteria cannot be met due to natural conditi®@ee the Natal
Conditions secOf bar uAssees s§mhé&nt Consi dwhatat i ons
would be needed to makenatural conditiosdetermination.

This WQA methoalogy applies to water column DO concentratiohse asessment of

compliance with the DOriteriaare evaluated usirtgne seriesnonitoring dataset§.e. using

probes that continuously measure DO at a set time intemvdijcretemeasuremest(also

called instantaneousingle or grabsample) datasetBor purposes of th&/QA, Ecology will
considerdata sets as time series when measurementscareed at least once per hour for at

|l east 80% of each daime séries.data prodde®a beteruapresemaion d a y
of thewaterbodyAU condition throughout the day in comparison to discrete sample data since
ambient DO concentrationspigally exhibit a diurnal cycldJnlike discrete measurements,

Ecology can uséme series data to determine the lowest daily DO concentration in a waterbody
AU. For either type of data, the single lowest value recorded on any given day is the value used
to represent that day in determining whether or not the AU meets water quality criteria.

In general DO levelsimpacted by pollutiorare much more likely to ket their highest point in
the afternoon when photosynthetic rates in aquatic plants and aégatetlaeir peak, and at their
lowest point in the early mornin@O levelsmayalsovary seasondy in response to changes in
water temperature anmdtes ofphotosynthsis & respirationby aquatic plants and algd®&iscrete
sample DO data tends notcaptureghe lowest DO concentrati@tcurringduring a day
because relatively few samples are collected during early morning hours.

For marine waterdarge river AUs)akes, and reservoirs with DO profile daEology will
considervertical variabilty in the DO profile wherwomparing the data to the applicable
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criterion.For example, if a water column meets the criterion except at depths close to the

sediment interface, it may be appropriate not to attribute a criterion exceedance to the data since

DO levels near the sediment interface are naturally depletaitain watersWherea DO depth
profile is collected, Ecology will average the data valbgwerticalincrements that are
consistent with accepted scientific practi¢eg. values from sepate thermally stratified lars
will not be averaged togetheFor purposes of the WQA, Ecology will determine that there is a
criterionexceedance in profile data when more than 10% of the water caualow the
criterion magnitud®n a given dayHowever, when profile dat@eunavailableonly a single
value is available for a locatipand the value is below the criteridecology will count the
valueas a daily exceedand&hen availableEcology will consideinformation on @aturally
occurringconditions (such as natural eutrophication in pristine lakesiarine currents and
tideg when determining whether the waterbg®y has an aquatic life use impairment due to
depresse®O.

The estimated instrument accuracy in measuring ambient DO isg.2DO values that
exceed a criterion magnitude by more than 0.2 mg/theeforemore likely to indicate &rue
criterion exceedance. Ecology will not count a DO value from a time series dataset as an
exceedance when it exceeds the criterion by 0.Rmogless However, Ecology will not apply
the 0.2 mg/L margin of error to discrete DO data. This is bealisseetedata araunlikely to
capture the daily extreme valuesid thusanobservedexceedance discrete valuewas likely
to be greater than vahwas recorded

Evaluating Data using the Hypergeometric Test

Ecology will use lhe hypergeometric statistical tetst assess whethan AU should be placed in
Category 5 due to exceedances ofltheest measured DO concentration for each day from
available time series and/or discrete datas test uses the annual observed count of
measurements in an AU that meet or do not meet the agplid@bcriterion to estimate the
probability that the DO criteriois persistently attained in a given year

Ecology will applythe hypergeometric teas follows

1 The data from each year is assessed separately to determine if each year passes or fails.

1 Thetest is performed separately on discrete and time series datasets.

1 Thetestis performesvi t h t he fAal | owabl| esetat5eoiln atheri o n
words,Ecology assumes thakceedances of the criteria on more than 5% of the days in a
year indi@tes that the criteria are not persistently met and therefore the aquatic life use is
impaired.The actual number of allowed exceedances varies according to the statistical
probability associated with the number of exceedances observed out of the number of

exce

samples collected; when fewer sampl eSge are av

Table3 under the Category 5 description
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Category Determinations

More recent dataf sufficient quantity supersedekler datao qualifyan AUfor a given

categoryFor example, if thdU qualifies for Category 5 based on earlier years but are followed

by subsequent years that qualify for Category 1, theAthwill be placed in Category Ihe
exception is that years with insufficient dataet@luate compliance do nstipersederior years
that qualify for another category.

Category 5

Ecologyhas establishetivo pathwaydor placingan AU in Category %or DO. Thefirst
pathwayinvolves applying théypergeometric tesb time seriesand disrete dataThe second

pathway involves evaluating if there are any observations of large deviations from the criterion

magnitudelmportant exceptions to these two general pathways are also described below.
Category 5 listing determinations for tiveot pahways are:

1. Ecology will place a AU in Category 5 wherhe typergeometric test is failad one or
more calendar years based on time series datawo o r
di scr € ts@ddBdded .dOne)year of time series dataat fails the test provides
sufficient confidencéhatcriteria are not persistentittained Two years are necessary when
using discrete data in order to establish thatdi@ria are ot persistentlyattained

mor e

cal endar

Table3 below showghe number oflayswith DO values below theriteria will fail the

hypergeometric test

Table 3. DO data and associated exceedances that fail the hypergeometric test

Total Number of Number of Total Number of Number of

Days with Exceedancethat Days with Exceedancethat

Measurements Fail the Measurements Fail the

Hypergeometric Hypergeometric Test
Test

1 N/A* 135- 154 011

2-8 o 2 155- 173 012

9-19 O 3 174- 194 013

20- 32 O 4 195- 214 014

33-47 O 5 215- 236 015

48- 63 O 6 237- 258 016

64 - 80 o 7 259- 283 017

81-98 O 8 284 - 310 018

99-116 O 9 311- 365 019

117- 134 O 10

* A statistically significant gralue is obtaineavhenonly a single measurement is available and
the value exceeds the criterjdrowevera minimum of two exceedances is required in order to
help ensure confidence @ategory 5 determinatian

OR
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2. Ecology will place a AU in Category 5 whethe aboe requirements are not met, targe
deviatiors from the criterion magnitude asbservedprovidinghigh confidence that the
applicableDO ciiteria are not persistently met:

1 For fresh water, whetwo or moredays have a verifiable DO value below 6.5 mg/L (i.e.
using theSalmonid Spawning, Rearing, and Migration oD criterion which is the
least stringent criterion for fresh water).

1 For marine water, whetvo or moredays have a verifiable DO value below 4.0 mg/L
(i.e. using thd=air Quality marine DO criterion, which is the least stringent criterion for
marine water).

Exceptionsto the two pathways

1 Some waterbodies have site specific DO criteria listed in Table 602 (WAQQIZB602).
For these waterbodieBcology will assessompliance using the hypergeometric test as
described previously along with the criterion mégde and any time period specified in
Table 602. For example, the special criterion for the lower Columbia River requires DO
levels to be above 90% saturation at all times. The hypergeometric test for the lower
Columbia River will be based on the numbédays in whith DO falls below 90% saturation
in a given year and the total number of days measured in that year.

1 The solubility of DO in avaterbodyis influenced by barometric pressure, water temperature,
and specific conductivity. Some waterdaherelevationswill not attain theassignedO
criterioneven at 100% DO saturation. Ecology will not plad2O listing in Category 5
whereEcology hasnformation to conclude that the AU is not meeting the applicable
criterion at 100% DO saturation.

Category 4
Ecology will place a AU in Category 4Avhen EPA has approved a TMDL DO.

Ecology will place arAU in Category 4Bvhenan alternativgpollution control program
(meeting the requirements in Section 1F) is actively addressii2Qh@oblem.

Category 3
Ecology will place arAU in Category 3 when the available data are insufficient for any other
category determinatiom. hi s i nf or mati on wi | | be maintained

for future useAs additional data and information becoawailablein future listing cycles
Ecology will again assess all available datapdate theategory determination according to
this policy.

Category 2

Ecology will place arAU in Category 2 when exceedances of the criteria have been observed,
but the isting does not qualify for Category 5.
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Category 1

Ecology will place arAU in Category 1 wherhe available data show no exceedances of the DO
criteria during the summer season (June $Bptember 15th) in two or more years.

If a season other than tseammer is expected to have the lowest DO levels during the year,
thenEcology will considethat season to show compliance instead of the summer season.
The requirements listed below wouwdtsoapply to the alternative season.

Both years used to qualifyrf@ategory 1 must have a minimum of 21 days with

measurements collected within the focal period of 12am and 9am during the summer season
or designated critical period. The days do not need to be consecutive. Discrete or time series
datasets may be usdfidata areavailable outside of the summer season/critical period or
outside of the daily focal period, then thetiredatasets foeachof the two years must have

no exceedances.

The years used to qualify for Category 1 do not need to be the two madtnrecdo they
need to be adjacent years as long as there are no intermediate or subsequent years that qualify
for Category 2 or 5.

To move from Category 4A or 4B to Category 1, there must be no days with exceedances of
the criteria during the Ecologdesignated critical period(s) in two or more yefrsome

cases, Ecology may retain an AU in Category 4A when the criteria are attained if further
work is needed to achieve associated water quality goals. For example, an AU may be
meeting criteria, buthay not yet be meeting TMDL load allocations necessary to support
downstream uses.

Helpful Documents

T

il
il
il

EAPO023(Publication#17-03-202) - Collection and Analysis of Dissolved Oxygen (Winkler
Method)

EAPQ027- Seawater Dissolved Oxygen Analysis

EAPO036 (Publicabn #1703-203)-Benthic Flux Chambers

EAPO034 (Publication #£03-207) Collection, Processing, and Analysis of Stream Samples
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2 Dp H

Designated Uses: Aquatic life

Numeric Criteria: WAC 17201A200(1)(9);
WAC 17201A210(1)(f)

Narrative Standards: WAC 173201A260 &-300

Unit of Measure: pH standard units

Assessment Information and Data Requirements

ThepH criteria are expresséuthe water quality standards a range of acceptable values
whichvaryaccording to the designated use classificatibawaterbody The criteria also

specify an allowablémit of humancaused variatiowithin the acceptable range of values,

although datand informatiorto evaluate this criteria component is typically unavailable for

ambient waters.

Ecology assessgdd datausingeithert i me ser i es ( al gnonitarimglddtacod @A c ont
discrete (o calledisi ngl edo, Agrabo, or Ailmgenemltdcolagye ous o)
will omit lab derived pH measurements fraomsideration ithe WQA. For purposes of the

WQA, Ecology will consider pH data sets as time series when measurements are recorded at

|l east once per hour for at | e dimeserehénitodny e ac h
dataarepreferable as gshowshow the i of awaterbodychanges throughout the dddiscrete
measurements typicallnissthe lowest and highest pH values of the day, wiedkl to occur in

the early mornig andlate afternoonrespectively

The estimated instrumemnt @a¢cisadpuidintgsde asHir i n
val uedse ptahratt from t he criteria range byt rmpbae tF
exceeadbheecr iEtceorl ioag yn cwaulgied nwal ue fromia thme s
count of whkermreidtanapet edsdtidadbyg® . @r u Revever,

Ecology will not apply the 0.2 unit margin of error to discrete pH data. This is because discrete

data are unlikely to capture the daily extreme values, and thus an exceedadsrete dataset

was likely to be greater than whass recorded

Evaluating Data using the Hypergeometric Test

Ecology will use lhe hypergeometric statistical tetst assessvhetheran AU should be placed in
Category 5 due texceedanceof the pH criterighigher or lower than criteria limitgrom
available time seriesndor discrete datarlhis test uses the annual observed count of
measurements in an AU that meet or do not meet the applicable pH criterion to estimate the
probability thatpH in a given yeapersistently meetthe pH criterionEcology will apply the
hypergeometric test aslliows:
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1 The data from each year is assessed separately to determine if each year passes or fails.
1 The test is performed separately on discretktane series datasets

1 The testis performedith thefia | | o ecarbilteex d wendath e ei%.l steeét at 5
worHeol ogy asscgeedahbeatof the criteria on mo
year indicates that the pH criteria are not
i mpaiThedact ual nemiteresd@amecrel dgwaedc arheéi st ati st
probability assoceéeaxat eedsdambtshe rtvheed nouuntb eorf otfh e
samples coll ected; when fkfawersdaanmeldesl awed av
Table4 under the Category 5 description.

Category Determinations

More recent dataf sufficient quantity supersedekler data irto qualify an AUfor a given
categoryFor example, if a\U qualifies for Category 5 based on earlier years but later years
qualify for Category 1, thekcology will placethe AU in Category 1The exception is that years
with insufficient data to evaluate compliance do sigtersederior years that qualify for another
category.

Category 5

Ecology use$wo pathwaygo placean AU in Category 5 for pH. The first pathway inved
applying the hypergeometric test to time series and discretelti@aecond pathway involves
evaluating if large deviations from the criterion magnitbdee been observelinportant
exceptions to these two general pathways are also described Betotwo pathways are:

1. Ecology will place arAU in Category 5 when the hypergeometric test is failed in one or
more calendar years based on time seriesdatawo or mor e cal endar yea
di scr et da laded dne)yea of time seriefata that fails the test provides
sufficient confidence that criteria are not persistently attained. ylears are necessary when
using discrete data in order to establish gthtriteria are not persistently attained.

Table 4. pH data and associated exceedances that fail the hypergeometric test

Total Number Number of Observed Total Number of Number of Observed
of Days with Exceedancs that Fail Days with Exceedancs that Fail
Measurements | the Hypergeometric Measurements the Hypergeometric
Test Test
1 N/A* 135- 154 011
2-8 o 2 155- 173 012
9-19 O 3 174-194 013
20- 32 O 4 195- 214 014
33-47 O 5 215- 236 015
48- 63 O 6 237- 258 016
64 - 80 o 7 259- 283 017
81-98 O 8 284 - 310 018
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99- 116 O 9 311 365 019
117-134 O 10
* A statistically significant yvalue is obtainetvhenonly a single measurement is available and
the value exceeds the criterjdrowever,a minimum of two exceedances is required in order to
help ensure confidence @ategory Seterminatios.

OR

2. Ecology will place arAU in Category 5 when the abovequirements are not met, batge
deviatiors from the criterion magnitude asbservedprovidinghigh confidence that the
applicablepH criteria are not persistently méin AU will be placed in Category 5 whéno
or moredays have a verifiablepH valuebelow 5.5in freshwaterpelow 6.5 in marine waters
or above 9.0 in fresh or marine waters

Category 4
Ecology will place arAU in Category 4Avhen EPA has approved a TMDhataddressepH.

Ecology will place an AU in Category 4Bhenan alternativgpollution control program
(meeting the requirements in Section 1F) is actively addressing the pH problem.

Category 3

Ecology will place arAU in Category 3 when the available data are insufficient for any other

category determinatiom. hi s i nf or mati on wi | WQAdatabmseifont ai ned
future useAs additional data and information become availableiture listing cyclesEcolog

will again assess all available dataufmlate theategory determination according to this policy.

Category 2

Ecology will place arAU in Category 2 wheexceedanceof the criteria have been obseryved
but the listing does not qualify for Category 1Gategory 5.

Category 1
Ecology will place arAU in Category 1 when:

1 Theavailable data show thpt criteria are exceeded on S%lessof monitored days in two
or more years AND no pH value exceeds the criteria by more thaHAit.

1 Both years usetb qualify for Category 1 must have a minimum of 3 weeks (21 deaifs)
measurement3.he days do not need to be consecutdiscrete or time series datasets may
be used.

0 The measurements should occur during the season(s) and time of day in which
exceedaces are more likely to be observed, which may varyhyerbody

1 The years used to qualify for Category 1 do not need to be the two most recent nor do they
need to be adjacent years as long as there are no intermediate or subsequent years that qualify
for Category 2 or 5.
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1 To move from Category 4A or 4B to Category 1, the criteria must be met on 95% or more of
the monitored days during the Ecology designated critical period(s) in two or more years. If
data are available outside of the critical period, thenexceedance rate in each of the two
annual data sets must also be 5% or lessome cases, Ecology may retain an AU in
Category 4A when the criteria are attained if further work is needed to achieve associated
water quality goals. For example, an Atay be meeting criteria, but may not yet be meeting
TMDL load allocations necessary to support downstream uses.

Helpful Documents
1 EAPO031- Collection and Analysis of pH Samples

T EAPO034 (Publication #103-207) - Collection, Processing, and Analysis of Stream
Samples
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2E Phosphorus (Tot al)

Designated Uses: Recreational

Aquatic life
Numeric Criteria: WAC 173201A230
NarrativeStandards: WAC 173201A260 &-300
Unit of Measure: > 3K [

Assessment Information and Data Requirements

Ecology will use phosphorus criteestablished by a lakepecific study as described in WAC
201A-230whenavailable.lf a phosphorus criterion hastrizeen established by a lakpecific
study, Ecology willdetermine impairment bgpplying the action values designated by ecoregion
in WAC 173201A-230 Table (1)For ecoregions that are not assigned action values, Ecology
wi | | ap p Inthe @gece of@Vailable numeric criteria based on adgfiecific study or
ecoregion action value, narrative standards will be assessed as desdraedLEof this policy.

If a phosphorus assessmentdiorAU includes both numeric and narrative informatiom, th

WQA will be based on the narrative standards unless more recent total phosphobaseldian

an action valuéndicate that the quality of theaterbodyhas changed.

Ecology will not usea phosphorus das&tthat has beegrouped or spread out over tinmea
manner that may mageriods of noncomplianc&or example, if there is evidence of problems
with phosphorus caentrations during a seasonaoitical period, data collectioshouldnot be
limited to or primarily condcted during other time$he WQA period for total phosphorus in
lakes is June 1 through September 30 as noted in WAQQ¥&-230.Ecology may define a
different assessment period for certain lakes where ailalkle specific data show theritical
period to be other than June 1 through September 30.

Ecology will evaluate phosphorus da@sed on the calculated arithmetic mean of four or more
daily total phosphorusaluescollected from the epilimnioduring the criticaperiod or season.
Samples collged from multiple epilimnion depths at a single location on a single day will be
averaged together to represent that locaidhen temperature profile data are availaBleglogy
will determinethe depth of the epilimnion by the depth of the seasonahtieine.When
temperature profile data are not availaBleplogy will definethe epilimnion as the upper three
meters of the water colum8amples collected from multiple locations within an il single
day will be averaged togethir derive the totgbhosphorus valueepresentative of that day.
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Category Determinations

Category 5

Ecology will place dake or lake gridAU in Category 5 when the calculated mean phosphorus
concentration of a single seasonaitical period exceeds the criterion oriantvalue for that

lake or lakegrid AU. A Category 5 determination may also result from narrative standards as
described irPart 1Eof this policy.

Category 4
Ecology will placein Category 4Avhen EPA has approved a TMDL fimtal phosphorus.

Ecologywill place a lake or lake grid Alth Category 4Bvhenan alternativeollution control
program(meeting the requirements in Section 1F) is actively addressimhtdsphorus
problem.

Category 3
Ecology will place dake or lake gridAU in Category 3 whethe available data are insufficient
for any other category determinatiahhi s i nf or mati on wi |l WQAe maint

database for future us@&s additional data and information become available in future listing
cycles, Ecology will again assesi$ available data to make a new category determination
according to this policy.

Category 2

Ecology will place dake or lake grid segment in Category 2 when fewer than four sample values
are available from a singlseason or criticgeriod, and at leasine value is greater than the
criterion or action value for that waterbosggment

Category 1
Ecology will place dake or lake grid AUn Category 1 under the following conditions:

1 Valuesfrom four or more dayare availabldetweenJune 1 through September &0during
thecritical periodin each of two or more consecutive years; and

1 The arithmetic mean of the sample valuellected betweedune 1 through September &0
during thecritical periodfrom each year is equal to or lekan the numeric criterion or
action value for thawvaterbodyAU.

Helpful Documents
1 EAPO034 (Publication #103-207)- Collection, Processing, and Analysis of Stream Samples
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2FTemperatur e

Designated Uses: Aquatic life

Numeric Criteria: WAC173201A200(1)(c);
Including spawning and incubation protection in Ecology
publication 0610-038
WAC 172201A210(1)(c)

Narrative Standards: WAC 172201A260 &-300

Unit of Measure: Degrees Celsius (C) or Fahrenheit (F)
1-day maximum (dDMax)
Continuous: Day Average of the Daily
Maximum (7DADMax)

Assessment Information and Data Requirements

The water quality standards set numeric criteria for maximum water temperatures that are
designed to protect the most sensitivaaiy life uses (tymially coldwater species).

The two types oivater tempgature criteria ara severday average daily maximum-(7
DADMax) or a oneday maximum (idDMax). Compliance witheither type of criteria is
evaluated usingime series (also called continuomsdnitoring datasets atiscretemeasurement
(also called instantaneowsngle orgrabsample) datasets.

In some caseshé temperatureriteria cannot be met due to natural conditions. See thedlatu
Condi ti ons s eQheriAssessmem GansiderésdoG f or mor e i nf or mat
making a natural conditions determination.

Definitions of duration:

7-DADMax is the arithmetic average of seven consecutive measures of daily maximum
temperaturesThe Z/DADMax f or any individual day i s cal
maximum temperature with the maximum temperattoesachof the three days prior and

the three days after that date.

1-DMax is the highest water temperature reached on any gayei dis measure can be
obtained using calibrated maximum/minimum thermometers or continuous monitoring
probes having sampling intervals of thirty minutes or.less

Accounting for error

Theesti maséeédument accur actye mpear ané@rseiTd mpydl aanthu rea
values thatiexceadnat oo BRaby mmokeltyhamw i ndicat
criterionWrrteediamgeti me series daABMa» awal u:
1-DMax criteriaudEBEcalwgl/heictdumincdf exceedances
applicabl e cr i0.2However, Bcglogyndlimet appihte@n°@margin of
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error to discrete temperature data. This is becdigseete data are unlikely to capture the daily
extreme values, and thtlee exceedancevaslikely to be greater than whatasrecorded

Evaluation of discrete or time series datavhere a ZDADMax or 1-DMax criterion applies
The warmest temperatures oétpear and thefore thehighest probabilities adriteria

exceedancetypically occur between late spg and earlyfallEc ol ogy6s assessment

onavailabletemperature measurements collected between JumedBeptembet 5", which
correspondso the definition of the summer season in WAC-PB3A-600for all aquatic life

uses Iin(ITabkte BOOthe water quality standards

1 Ecology will use gceedances from outside of themmerseason and outside of the daily
focal period to support@ategory 5 determiniain whendata from thesummeris lacking.
Values outside of theummerseason that meet criteria will not be used to determine
compliance withthe criteria except forsupplemental spawning criteria as described below

1 Seasonal suppteental spawning and incubation criteria in WAC 2IB.A-200(1)(c)(iv)
apply in some waterbodieShe seasonal numeric temperature criteria for each of these
waterbodieshatwill be used to evaluatsompliance with the temperature criteria can be
found inEcology publication 04.0-038

Evaluating time series data where a 7-DADMax or 1-DMax criterion
applies

T Ecol ogy vhiel |d ad sas 8 ggoeppaa at el y.

1 Ecology wil assess the-DADMax temperature whetime seriesnonitoring data (sampling
intervals of 30 minutes or less) are available.

1 Ecology will use ae temperature value per day (the highest recorded temperature) to
determine a-DMax or tocalculate &-DADMax.

1 Ecology will directly comparéere series data thé¢ applicable criteriavhereas discrete
datawill be compared to a-DADMax criterionusing ahypergeometric stistical test

Evaluating Discrete Data Using the Hypergeometric Test

Ecology will use lhe hypergeometric statistical tetst assess whethan AU should be placed in
Categ@ry Sbased omliscretedata.This test uses the annual observed count of measurements in
an AU that meet or do not meet the applicable temperature criterion to estimate the probability
that a given yegpersistently attains the temperature criterdn se€t e measur ement
temperature consistently underesti mate dai l
to capture the hi ghllstth dsegtidatk tgpicaly cangsot e usedth e
calculate a IDADMax, they can be compared the criterion which is expressed as-a 7

DADMax. Thi s idsi sheerecatsies eement ®wimhata ebhegees dayi
magnitteunddes t o c enxrcespamd et7® ADMar aklibwewvieon.

S

y
da

on

(

because discrete temperatur eEwvallwgey winldle rrectt it

di scr dtoe pd atcae AUi watCat egaody v 1.
Ecology considers the following when evaluatdega using thaypergeometric test:
1 The data from eacyear is assessed separately to determine if each year passes or fails.
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1 One temperature value per day (the highest recorded temperature) will be used in the
evaluation.

1 Thetestisperformedi t h t he fAal |l owab!| egetatcSpoifortker i on exce
summer season (June L%eptember 15). In other words;ology assumes thakceedances
of the criteria on more than 5% of the days in the summer season indicates that the criteria
are not persistently met and therefore the aquatic life use is impHnmedctual number of
allowed exceedances varies according to the statistical probability associated with the
number of exceedances observed out of the numieeoh s u r e meTalbled betow k e n .
under the Category 5 descriptisnows the number of daily exceedances that fail the test
relative to the total number of days with measuremé&misAUs with supplemental
spawning period criteridg.cology will adjustthe hypergeometric test to the number of days
associated with the letlgof a supplemental spawning period that applies to a given AU.

Category Determinations

More recent dataf sufficient quantity supersedes older data igualify an AUfor a given
categoryFor example, if al\U qualifies for Category 5 based on earjiears but later years
qualify for Category 1, thekcology will placethe AU in Category 1The exception is that years
with insufficient data to evaluate compliance do sigtersederior years that qualify for another
category.

Category 5

Ecology will usethreepathwaydo placean AU in Category 5Thefirst pathway involveslirect
comparisorof applicable 7DADMax or 1-DMax criteria to time series datéhe second
pathway involves applying the hypergeometric test to discrete agshird pathway nvolves
evaluating if there are any observations of large deviations from the criterion magnitude.

Category 5 listing determinations for thedepathways are:

1. Time series data Ecology will place arAU in Category 5 whethere arewo or more
exceedances @in applicable ‘-DADMax criterionor 1-DMax criterion(per WAC 173
201A-602 Table 602n a single year

o0 Thetwo 7-DADMax exceedanceasustbe derived from nowverlappingsevenday
periods in order to avoid Category 5 determinations badely ®m daily maximum
values that have beersed in multiple IDADMax calculations (i.e. since each 7
DADMax shares 3 days with theYADMax before or after it).

OR

2. Discrete data Ecology will place arAU in Category 5 wherhe hypergeometric test
failed in two or mae yearsThe years do not have to hdjacent

Table5 below shows the number dayswith measurements versus the number of days with
exceedancof acriterion magnitudeiq a single summer seagaesult infailure of the
hypergeometric teskor the sake of brevitgdditionaltablesthat wouldbe used for evaluating
supplemental spawning per®fWhich range from a length of 108 to 350 days) are not presented
herebut can be obtained by Ecology upon request
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Table 5. Temperature data and associated exceedances that fail the hypergeometric test.

Discrete Data: Total Numk Discrete data: Numbefr Observedxceedances
of Days with Measuremen Resulting in Hypergeometric Tiesiture
1 N/A
2-7 02
8-18 03
19-33 04
34-51 05
52-93 06

OR

3. Ecology will place arAU in Category 5 when the above requirements are not met, but
temperaturesxceed the criterion for protecting against acute lethality ofafisbbserved,
providinghigh confidencef aquatic life use impairmemn assessment unit will be placed
in Category 5 when: irréshwater or marine watetbgre is a verifiable value exceeding
23°C12ontwo or more daysor there is a verifiable valuexceeding 17 %2 on twoor more
dayswhere freshwater supplemensphwninguses apply (peEcology publication 0&.0-

038).

!9-.DMax protecting sal moni
21-DMax protecting shkembal
3 1-DMax protecting fish embryo survivlA C 2 D 32

Category 4

ds2 Mg 0
d 6-9 8 (2806
A0 (1)

Ecology will place arAU in Category 4Avhen EPA has approved a TMDL fmperature

Ecology will place a AU in Category 4Bvhenan alternativgpollution control program
(meeting the requirements in Section 1F) is actively addressirtgrttperaturgproblem.

Category 3

Ecology will place arAU in Category 3 when the available data are insufficient for any other

¢a) &
S(117) &(
) (v

category detenination.This will typically occur when there are no exceedances in the available
dataset, but the amountadita arensufficient for meeting Category 1 requiremeisr

example, his may occumwhen datalo not showexceedances of the criteria but anexted
outside of thesummeror outside of the daily focal period

Category 2

Ecology will place arAU in Category 2 when the monitoring data do not meet the requirements
for a Category %r Category Hetermination but shw at least one exceedance afianeric
criterion A minimum number of samples is not required for a Category 2 determination.

Category 1

Ecology will placean AUIn Category Jonly where ontinuous monitoringlataareavailable.
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Where 7-DADMax criterion is applicable

Ecology will place arAU in Category 1 when:

T

At a minimum,7-DADMax values are available fevery dayduring the period of July 15
through August 15 in both years used to show compliance with the critetéa beyond

this period is available, it muatso meet the provisions below.

No 7-DADMax values exceed the applicable criterion in two or more years. The years
satisfying this requirement do not need to be the two most recent nor do they need to be
adjacent years as long as there are no intermegtigt@sequent years that qualify for

Category 2 or 5.

For supplemental spawning periods, ADADMax values exceed the applicable criterion in
two or more yeardf compliance with supplemental spawning criteria must be evaluated due
to previously documead exceedances of those criteria, then both summer and supplemental
spawning periods in the two years must be evaluated. For the supplemental spawning period
it is sufficient to have -DADMax values for only the firstral last 14 days of the period,

exceft thatperiods beginningor endng in winter months need only be monitored for the two
weeks hat shoulder the summer season.

Where a :DMax criterion is applicable

Ecology will place arAU in Category 1 under the following conditions:

T

To

No 1-DMax valuesexceedhe applicable criteriom two or more yearshe two years
satisfying this requirement do not need to be the two most recent nor do they need to be
adjacent years as long as there arentesmediate or subsequent yetrat qualify for
Category 2r 5.

At a minimum,1-DMax values are available fevery dayduring the period of July 15
through August 15 itheyears used to show compliance with the critdfidata beyond this
period is available, it must also meet thiteria

move from Caegory 4A or 4B to Category 1

There must be no exceedances of the criteria during the Ecology designated critical period(s)
in two or more yeardn some casegcology will retainan AU in Category 4A/4B when the
criteria are being met if further work needed to achieve associated water quality geais.
example, an AU may be meeting criteria, but may not yet be meeting TMDL load allocations
necessary to support downstream uses.

Helpful Documents

f
f

|l

EAPO11(Publication # 1703-201)- Instantaneous Measament of Temperature in Water
EAPQ72- Basic Use and Maintenance of WaterLOG ® Data Loggers and Peripheral
Equipment

EAPO080- Continuous Temperature Monitoring of Fresh Water Rivers and Streams
EAPO034 (Publication #103-207)- Collection, Processing, ahalysis of Stream Samples
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2 GTot al Di ssol ved Gas

Designated Uses: Aquatic life

Numeric Criteria: WAC 17201A200(1)(f)
Narrative Standards: WAC 173201A260 &-300
Unit of Measure: Percent (%) Saturation

Assessment Information and Data Requirements

Ecology will asseswtal dissolved gas da@DG) usingcontinuous monitoring data.
Continuous monitoring provides a better representation aféiterbodycondition.In general,
total dissolved gas single sample measurements are rareltedllEherefore this WQA will
not assess single sample datasets.

Ecology will considedatasets that include at least one sample value petdhbacontinuous
monitoring whereasneasurements performéass frequently thaanceper hourto be sirgle

sanple dataWhere a detailed vertical profile of total dissolved gas data are collected, Ecology
will use the data value from the deepest locatiatural conditions will be considered in cases
where stream structu(such as below natural waterfaltontibutes to high total dissolved gas
levels.

Exceedances of the criteria generally occur during the highest flow rates of the year during the
critical season, which is the spring and early summer (March throughQtitgyia exceedances
may also occubelow dams during critical operational conditions, such as powerhouse shut
down or start upThe TDG criteria do not apply when flow rates exceed the 7Q10 high flow
rates.

TheTDG criterion limit is 110% saturation statewide, except in the Snake and Gialuivers
whenspecial fish passage exempti@pply.

Category Determinations

Category 5

Ecology will applythe percent saturation criteffiar continuous monitoring dats an average
based on the 12 highest consecutive hourly readings irha$eriod.Ecology will place a

AU in Category 5 for TDG when two or more-h@ur average values in the same year are above
the criterion.The 12 highest consecutive hourly readings are not to be overlapping.
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Category 4
Ecology will place arAU in Category A when EPA has approved a TMDL fmtal dissolved
gas

Ecology will place an Aun Category 4Bvhenan alternativepollution control program
(meeting the requirements in Section 1F) is actively addressing the TDG problem.

Category 3

Ecology will place a AU in Category 3 when the available data are insufficient for any other

category determinatiom. hi s i nf or mati on wi | WQAdatabmseifont ai ned
future useAs additional data and information become availabketure listing cyclesEmlogy

will again assess all available dataufmlate theategory determination according to this policy.

Category 2

Ecology will place arAU in Category 2 if the threshold for placement in Category 5 or 1 is not
achieved but there are events demonstrating exceedances in the latest t€lagesment into
Category 2 may also occur if evidence shows that natural conditions are the cause of
exceedances but data are insufficient to make a conclusive determination.

Category 1
Ecologyrequires the following to make a Category 1 determination for TDG:

1 Continuous monitoring datastsith measurements at least once per htupermit
calculation ofl2-hour averages.

1 Availability of aminimum of three years of continuous monitordegaduring the peak
runoff season, in years with peak flows reaching 7Q10 levels

1 Below a hydropower facility, seven days of continuous monitoring below the powerhouse
while it shuts down and restarfonce each day) are necessary.

1 No 12hou average exceeds the criterion
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2HToxkAQsuati €r Lt €Eei a

Designated Uses: Aquatic life

Numeric Criteria: WAC 173201A-240

Narrative Standards: WAC 173201A-240(1);-260;-300

Unit of Measure: eg/ L except for ammen

typically reported as mg/L

Assessment Information and Data Requirements

The aquatic life criteria are designed to protect freshwater and marine organisms fret@rshort
(acute) and longerm (chronic) exposure to toxi@arametersTo meet this intended purposme

or more of the following durations for pollutant concentragiare built into the chemical criteria
for specific parameters

1 Aninstantaneous concentration not to be exceeded at anetiuie)

f A 24-hour average not to be exceedelronic)

1 A 1-hour average concentration riotbe exceeded more than once evergetyeargacute)

1 A 4-day average concentration not to be exceeded more than once every thréshyeaicy

Averaging periods

For the purposes of the WQEcologyallowsinstantaneous measurementsioglediscrete
samplato represent the averagipgriods for the acute and chronic critetfamultiple samples
are available for thé-dayaveraging periodecology requires samples from at least 2 days
within the4-day period in order to calculate an average to contpateschronic criterion.

Constant and calculated criteria

The criterion fora specifictoxic substancés either a constant valwe acalculatedvaluethat

varies according to an equation in the water quality standbBod& substancewith constant
criteria have explicit numeric values in Table 240(3) in WAC-203A-240. The toxicity of
somesubstanceare dependent on ambient conditions ofvitagerbodysuch as hardness,
temperature, or pHand results from these parameters are tsedlculate the numeric criterion

for a given sampling location and time. These calculations ar@smledin Table 240
footnotesof the water quality standards (WAC 1281A). An important notdor these criteria
based on varying ambient conditidsshata calculated criterion is not a fixed value; the

criterion value may vary throughout the course of a day or season due to fluctuations in water
hardness, temperature, and/or g¢pending upon the toxic parameter

3 A 24-hour average duration is also used for the acute criteria for PCBs.
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Assessment of the acute and chronic criteria

Ecology willreducewat er qual i ty dlzeforacategory detednihationsgre val ue 6

made.Samples with nomletectqualifierswill be assigned thiaboratorydetection limitvalue
and will be used only when that value is below the nuneetterion.In cases where multiple
samples are collected in one calendar &&plogywill averagethe sampleso generate daily
value. For evaluating compliance withe acute and chronasiteria, tie daily value will be
directly compared to theriteria (see exception below)

It is preferable to evaluate compliance with-dad/ chronic aquatic life criterion using an
average sample value derived framltiple samplscollectedover a period of 4 daykowever,
it is recognized thahis type of samjohg is seldomconductedIn the rare cases when multiple
samples are collected in addy period Ecology will obtaina4-dayaverage value as follows:

o Forparameterghat have constant criteria, an average will be calculated using at least 2
daily values within a 4lay period.

o Forparametershat have calculated criterfavhich prevents a direcomparison of an
sampleaverageo a single criterion valyean averagwill be determined by using an
exceedance factor methed follows:

1 The specific criterion for daily value iscalculated using the required ancillary data.

1 Thedaily valueis divided by the calculated criterion to yield an exceedance factor.

1 When2 or moredaily valuesare available foa 4day periodthe average exceedance
factor is determinedAn average greater than 1 indicates an exceedsdribhe 4day
chronic criterion An average less than or equal to 1 indicates aemoaedance.

Notes on parmaeterspecific data requirements and information are located at the end of this
section.

Category Determinations

More recent data outweighs older data in qualifying an AU for a given catéguorgxample, if

the AU qualifies for Category 5 based on earlier years but are followed by subsequent years that
gualify for Category 1, thekcology will placethe AU in Category 1. The exception is that years
with insufficient data to evaluate compliard® not outweigh prior years that qualify for another
category.

Category 5

An AU will be placed in Category 5 for a toxic pollutant in the water column when:
1 Two or more daily values within a thrgear period exceed an acute aquatic life criterion.

OR
1 Two or more daily values within a thrgear period exceed a chronic aquatic life criterion
OR

Pub. #1810-03571 July 2020 page70



1 Two or more 4day averages exceed @dy chronic aquatic life criterion in a thrgear
period. The 4ay averaging periods cannot overlap.

OR

1 One daily valuend one 4lay average exceeds a@dy chronic criterion within a three year
period.The daily value and-day averaging period cannot overlap.

OR

1 One daily value exceeds an acute criterion and esteey/average exceeds @dy chronic
criterion within athree-yearperiod. The acute and chronic criteria evaluation periods may
temporally overlap.

In addition to the state and federal numeric critemeAU may be placed in Category 5 if

bioassay tests show adverse effects as measured by a statistically significant response relative to
a reference or control (WAC 1721A-240(2)), and the source of impairmés known to be a
pollutant. These tests will bevaluated by Ecology staff and documented on a-spseific basis
consistent with WAC 17201A-240.

Category 4

Ecology will place arAU in Category 4Awvhen EPA has approved a TMDL famgiventoxic
substance

Ecology will place an Aun Category 4Bvhenan alternativgpollution control program
(meeting the requirements in Section 1F) is actively addressing an aquatic lifeufostiance
Aquatic life toxicsubstanceseed to qualify for this category on an individual basis.

Category 3

Ecology will placean AU in Category 3 when the available data are insufficient for any other

category determinatiom. hi s i nf or mati on wi | WQAdatabmsefont ai ned
future useAs additional data and information become availableture listing cyclesEcology

will again assess all available dataufmlate theategory determination according to this policy.
Category 2

Ecology will place arAU in Category 2 for a toxisubstancén the water column whethere are
exceedances of criteria, but the data dussjualify for placement in Category 5.

Category 1

Requirements for Categoryplacement depend on the pri@tegory assignment.
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New listing or prior Category 2, Category 3, or Category 5 listing
Ecology will place arAU into Category 1 when:

1 Atleag 20 daily values within a three year period are available and there are no exceedances
of an acuter chroniccriterion.Demonstrating compliance with ad&y chronic criterion
requires at least 20 daily values that are more thdays apart, with no egedancesf the
criteria magnitude valudf multiple daily valuesare within a 4day period, thg will be
averagd togetheffor comparison to a criterion. Aday average is a single comparison to a
chronic criterion regardless of the number of daily galaveraged together. A Category 1
determination for a-#lay chronic criterion can be achieved with a combinatiorady}
average values and daily values thatracge thard days apart.

o If an AUis currently in Category 5 or CategorytBe sample data must be collected
during any critical period that can be inferred from previous exceedances for that toxic
substancén thewaterbodyAU.

Prior Category 4A or Category 4B listing

Ecology will place arAU that is currently in Category 4A or 4Bto Category 1 whethe
following conditions are met

1 Atleast 10 daily values within a three year period are available and there are no exceedances
of an acute or chronic criterion. Demonstrating compliance witlday4chronic criterion
requires at leadtO daily valueshat are more tha# days apart, with no exceedances. If
multiple daily vales are within a-4lay period, they will be averaged together for
comparison to a criterion. A-day average is a single comparison to a chronic criterion
regardles of the number of daily values averaged together. A Category 1 determination for a
4-day chronic criterion can be achieved with a combinationrddylaverage values and daily
values that arenore thard days apart.

1 Sample data represent the critical pdrihat has been identified in the TMDL or pollution
control program for the toxisubstancén the waterbodyU.

1 The TMDL or pollution control program is being actively implemented

In certain cases, projects specifically designed to determine comph@hagriteria may be
appropriate or necessary to qualifyAaU for Category 1. The findings of such studies may
result in @ AU being placed in Category 1 using different (i.e. greater or lesser) data
requirements than the requirements listed above.i&nirtterested in conducting an assessment
project to verify compliance with water quality standards are advised to contact Ecology.

Parameter-specific data requirements and information

The following information pr enraindhemsical&Eerol ogy 6 s
further information about the following parametsee WAC 172201A, Table 240.

Metals

The water quality criteria for metals may be dependent on hardness and/or the laboratory method
used (e.g. dissolved or totaardness values from the same sampling evergraferredfor the
assessment of metals criteria which are dependent on these contideted or otherwise

estimated hardness values are not acceptable for the purpose of theat@la.must be
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sampled ging clean sampling and analytical techniques, or appropriate alternate sampling
procedures or techniqudor guidance, seePA, Method 1669: Sampling AmbiewWater for
Trace Metals at EPA Water Quality Criteria Level896

Arsenic
Total dissolvedarsenic is used for water data when assessing compliance with aquéabixidife
criteria.

Ammonia

The water quality criteria calculation for freshwater ammoanigentration requires sample
values for temperature and pH collected during the same samplingweeleled or otherwise
estimated temperature and pH values are not acceptable for the purpos&/Qitthe

Aldrin/Dieldrin
The sum of aldrin and dieldrere evaluateth comparison to the aquatic life criteria

Chlordane

The sum of one or more of the following compounds may be compared to the @iteaad
transchlordane, cisand transnonachlor, and oxychlordan&.Category ldetermination for
aguatic life usegequires sample values for all compouniissessment of chlordane can also be
based on technical chlordane results.

Dichlorodiphenyltrichloroethane (DDT)

Criteria exist for Total DDTThe sum of one or more isomers may result iexaeedance of the

Total DDT criteria.For an aquatic life Category 1 determination, a value must be calculated

from the sum of 4,406 and 2,46 isomers of DDT,

Endosulfans
The sum of endadfan | (alpha) and endosulfan 1l (beia}compared to the aquatic life criteria.
A Category 1 determination requires sample values for both compounds.

Polychlorinated biphenyls (PCBs)

Total PCBs (i.e. the sum afl congenes,isomes, homologs or Arochlor results)will be
compared to theriteria.

Helpful Documents

1 EAPO029- Metals Sampling

1 EAPO0O01- Conducting Studies Using Sefdermeable Membrane Devices (SPMD)s
T EAPO003- Sampling Pesticides in Surface Waters
)l

EAPO041- Collecting Freshwater Suspended Particulate Matter Samples Udigeln
Filtration

1T EAP079- SemiPermeable Membrane Devices (SPMD)s Data Management and Data
Reduction

EAP090- Decontaminating Field Equipment for Sampling Toxics in the Environment
1 EAPO034 (Publication #103-207) Collection, Processing, and Analysis of Stream Sampl
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2I1Tox -tHcusman HERmIlI t Br i a

Designated Uses: Fish and shellfishdrvesting
Domestic vater supply

Numeric Criteria: WAC 173201A-240

Federally promulgated criteria at 40 CFR 131.¢
Narrative Standards: WAC 173201A-240(1);-260;-300
Unit of Measure: Water columndata € g/ L.

Tissuedata € g/ k g, omde wweighte i
converted to wet weight

Assessment Information and Data Requirements

The humarhealth criteria (HHC) are designed to protect designated uses associated with human
consumptio of fish anddomestic water supplyrhere are challenges witlsing numeric HHC

alone as a basis for determining impairménte key challenge is that many of the HHC
pollutantsare notquantifiableat low enough levels because the HHC concentratiorsetoes
detection and quantification limit&iven the challenges with using numeric HHC alone to
determine impairment, listing methodologies alsoincluded thaare based oa direct

evaluation of impairment to tr#esignated usethat the HHC were desigd to protect.

Ecologywill usethree approachdsr assessing toxicsath for human health protection
depending on available data and information.

1. Directly assessing human health criteria (HHC) by conducting a statistically valid study to
evaluate ifHHC are being met

2. Evaluating the support dish and shellfish harvest usgsimarily based upon tissue
exposure concentrations (TEC).

3. Evaluating the suppbof domestic water supply usgsimarily based on drinking water
exposure concentratio(BWEC).

Appendix 2 provideIECs and DWECs facthemicas that will be used for the assessment of
tissue and water data for human health protection from toxics.

The following threesubsections provide category determination information for the protection
of human health usdmsed on the above approaches

1 2I(1). Directly Assessing Human Health Criteria Attainment
1 2I(2). Fish and Shellfish Harvest Use Assessment
1 2I(3). Domestic Water Supply Use Assessment
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Theprimary lines of evidence Ecologyill use toevaluate toxic chemical levelisr protection

of the designated uses associated Witinan healtlecriteriaare tissue atato determine that the
harvest use is being mgte. from fish/shellfish) andvater column datto determine that the

HHC ordomestt drinking water supply use is being metesh water data will be evaluated for
both the harvest use and drinking water use, while marine water data will only be evaluated for
the harvest usgsince narine waters are nassigned drinking water uses).

Eoologywill deerminethat a frestwater AU is impairedor the domestic water supply use
usingeitherthe methodology described under 21(1) ugittdC or the methodology described
under 21(3) using thBWEC for a given chemicaHowever,If Ecology determias that a fresh
waterAU is impaired usinghe methodology described in 21(2) using THeC for a given
chemical, therthe methodology described under 2I(1) using HHC must consider data and
information for both the harvest use and the drinking water susglyn order to determine that
both uses are being mé&therwise, thénarvest usavill continue to beconsideredmpaired

based on the TEC.

Ecology will consider ther lines of evidencmtended to assess the status of the designated uses
in addition b the above lines of evidence:

1 WADepartment of Health (DOH) Fish AdvisoriegdsoOregon Health Authority advisories
on the lower Columbi&iver andidaho Dept. of Health and Welfare advisories on the lower
Snake Rivex. FishConsumptiomAdvisories arealirectly related to harvest use impairment.
Washington an@regon, Fish Consumption Advisories typically focus on mercury and
PCBs.It is anticipated that most waterbodigsgh datathatare covered bfish consumption
advisories will already be in Cagery 5 based on the pathway associatéh thetissue
exposure concentration (TE€YaluationFish consumption advisories are sometimes
spatially extrapolated to portions of a waterbody from which ldat&not been actually
collected (e.g. stream reash&djacent to one from which data was collectedplogy will
consider dish consumption@dvisoryin theWQA process asreadditionaline of evidence
in AUs from which datdnaveactually been collecteahd the evaluation methodologyais
least as rigayus as those described in this sectiéecology may also considenpairment
determinations based éish advisoriegor chemicals that are not priority pollutants adopted
in the water quality standards if data collected from specific AUs meet data negoise
Ecology will evaluate dvisories on a case by case basis in order to determine how to
appropriately identify an impaired harvest us€ategory 5

1 Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (M@C):s are intended
to proted drinking water sourceand areapplied as a limit at water treatment facilities after
the water hasndergone conventional treatmeMiCLs also incorporate other considerations
that do not easily fit within the framework of tiiéQA (e.g. economic feasibiyi of
treatment technologyNonetheless, there may be examples of wRemogy could use
MCL compliance data and information for a waterbodthe WQA process aan additional
|l ine of evidence i f they arenonkingwateeady capt
exposure concentration (DWEC).
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When appropriate, staff from Ecologyds Water

Programs will confer to make a category assignment decision basedltgrie lines of evidence
available Exceptions to the genefdIQA methodology might occun instances where it
Ecologyverifies that atoxic substancéund in fish tissue does not have sources within the
watershed in which the affectadhterbodyis locatedThese site specific determirais will be
documented in the WQA listingcord.

Notes on parametepecific data requirements and information are located at the end of this
section.

21(1) Directly Assessing Human Health Criteria
Attainment

The completion of atatistically rigorous study is the only pathway Emology todirectly
evaluae whether or not the human health criteria are being met in a watefhbdé direct
evaluationof human health criteriattainmentakes priorityover thewater supply use
asessmentethodology described in this patiAttainment of the human health criteria in the
water colummmaynotresult in a determination thtéte harvest use is supportadess the study
includesadequateonsideration of the harvest useing protectd Interested parties camork
with Ecology to design and implement a study to directly evaluate the attainment of human
health criteridor the harvest us@s itis notpracticalto describe thstudyrequirementsn this
policy for each toxic substance

21(2) Fish and Shellfish Harvest Use Assessment

Assessment of harvest usgportwill rely upontissueexposure concentrations (TEC) for
pollutants The TECsare rooted inhehuman healtleriteria equationdyut expresseds atissue
consumptiorexposurehreshold They do not represent a water quality criteria because they
have not been adopted into Chapter-203A WAC, except for methylmercuryEC thresholds
for carcinogenic and necarcinogenic effestdiffer because thenderlying assumptits
associated with the two types of health effectsdifferent

1 For chemicals that have norcarcinogenic effects TECNn):
(Reference dose) x (Body weiglit Fish consumption rate TECn

1 For chemicals that have a carcinogenic effect levelECc):
(Risk level) x (Body weight) + (Cancer slope factor) x (Fish consumption rat&Ce

See Appendix 2 foa list of TECs that apply tspecific chemicals.

Many carcinogensanalso have nowancer health effects above certain concentrations.
Chemicak that hare non-carcinogenicffects in addition t@arcinogenic health endpointsll be
evaluatedising thecarcinogen threshol@ECc) as well as th@on-carcinogerthreshold
(TECN). A listing for such a carcinogen may therefore qualify for Categorydutiin theTECc
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Category 5 pathway and/or thi&Cy Category 5 pathway.

Data Evaluation for Tissue Samples
Ecology will use he following factors to determine what tissue data will be used/f@A
purposes:

Species used and tissue characteristics

The alible portions (defined below) of arfigh and shellfistspecies will be useddible
portions are defined for the WQA as tissue that is typically consumed by humans, as noted
below:
1 Fin fish: fillet (with or without the skin intact)
1 Crabs: muscle (hepgiancreas tissue will not be evaluated)
1 Shellfish(clams, oysters, mussetgallops, shrimpgrayfish): wholebody, shell removed
(either depurated or nestepurated)

Resident species usddr Category 5

For Category 5 listing purposes, fish/shellfish tesdata must be representative of chemical
contamination in the waterbody from which the fish was collected. Therefore, Category 5 listings
must be based on tissue data from resident fish/shellfish species. For purposes of the WQA, a
fish/shellfish specieis considered to be a resident species when it is collected from a waterbody
in which it spends the majority of its lifespan. In freshwaters and marine waters, anadromous fish
species are generally considered to bemesident unless information existsththe species is
resident to the area.

When the residency of a species is in question, Ecology will not use data from that species as the
justification for a Category 5 determinationis$ue data from a nonresident spewdsbe

assessed similartoresl e nt species, but wil/l be placed in
instead of Category 5.

Age of fish

Ecology may consider information on the age of fisthe evaluation of harvest use impairment
when determining if the samples in the datasetegpresentative of the site

Composite samples

Ecology will consider @omposite samplt bea sample composet at least three individual

fish. Only individuals of a single species can constitute an individual composite sample. The fish
used in each composisampleshould be of similar size (i.e. total length of smallest being no

less than 75% the total length of the largesit) compositesampes are treatethdependerty
regardless oivhether they were collected in the same day, season, or year.

1 Combining individual fish collected within a single AU into a qu@snposite sample value:
Ecology will apply his when separate sampling events year each collected a fish from a
certain species, but no one event collected enough individuals to make a composite sample
for that event. Three or more individual fish from the same year will be combined to make
one quascomposite samplécology will assign heaveragevalue of the chemical among
the individual fish used as the quasimposite sample value.
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Trophic level

Trophic level isnot considered whelsting in Category 5, but upper trophic levels of edible
speciesarenecessaryor moving fromCategory 5 and 4/4B to Category 1 (Exception: shellfish
can be used to list and delist for polycyclic aromatic hydrocarbons (PAHS) because they are a
better indicator ofthese pollutan)s

AUs represented by tissue data

Often it is necessary to collect fish from multiple locations in order to obtain a sufficient number
of fish to create composite samples. This means that a single composite samiplgudayish
collected from two or more AU# fish in a composite sanigare collecéd from more than one
streamviver AU, thenEcology will typically applythe resulting listing to th&U containing the
assignednonitoring statiodocatonThe current convention in Ecol
assign the station locatioi composite samples to the midpoint (centroid) of the total length of
stream/river sampledf fish are collected from more than one grid &ll in marine waters or

large lakes to constitute a composite samplen tive grid cellAU containingthe centrod of the
sample collection statis will be associated with the listing. It should not be interpreted that the
displayed stream reach or grid cell AU represents the true spatial extent of a harvest use
impairment.This would require additional study, suas through a TMDL.

Data analysis

In generalEcology will aggregateomposite samples for each species for the entire period of
time that the assessment cycle is addressing (e.g. estimating the median valwefopadite
samples collected from a givepecies within a 10 year period). In some cases however, more
weight will be given to the most recent yeasfsen Ecology can determinleat an increasing or
decreasing trenith a pollutant concentration is occurrifighe remarks section of a listing will
note whera category determination took into account a trend in the data.

For each specieEkcology will separately compatke median composite sample valigethe
applicable TE threshold(s). If onlpnesinglecompositesample value is available for a species,
then that sample value will be designated as the metasm method will ussample values that
are qualified as estimates at the reported numeric alag EC threshold and aomposite
sample value are botlelow thelaboratory methodetection limit, it is not possible to determine
if the sample is exceeding the threshadl that composite sample will not be used in the
assessment

Category Determinations for Fish and Shellfish Harvest Use

The category detarinations described below assess for the fish and shellfish harvest use using
the TEC.A direct evaluation othe numeridiuman health criteriasing the methodology

described in 21(1) takes priorityver the harvest usssessment described below in 2l{2Zhe

study includesdequateonsideration of the harvest use being protected

Category 5
Carcinogens
Ecology will place arAU in Category Swhen
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1 The mediarcomposite sample value(s) from one or ma®dentspecies exceadhe TEG
by a factor ofLO or more A minimum of 3compositesampless required

How this works: All of the species with a medi@mposite samphealue exceeding 10 times
the TECc are identified. If the total number obmpositesamples among the species is three
or more, then the AU qualifies for Category 5.

Non-carcinogens(and carcinogens that also have a TECthreshold)
Ecology will place arAU in Category 5 when:

1 The median composite sample value(s) from one or mesiden species exceeds the TEC
A minimum of 3compositesampless required.

How this works: All of the species with a median composite sample value exceeding the
TEGy are identified. If the total number of composite samples among the species is three
or more, then the AU qualifies for Category 5.

1 Delisting from Category 30 Categoryl or 2can occur ifadditionaldatain a subsequent
assessment cyctesultsin a shft in the mediarcomposite samplealugs) belowthe
applicable TEGhreshold For chemicals with both carcinogenic and foamcinogenic
effects, ddisting can only occur if the dateom boththe TEG pathwayandthe TECy
pathwaydo not qualify for Category.5

Category 4
Ecology will place arAU in Category A when EPA approwea TMDL for a given listedtoxic
substancén an AU.

Ecology will place an Aun Category 4Bvhenan alternativgpollution control program
(meeting the ragirements in Section 1F) is actively addressing a human healthstdbgtance
Human health toxisubstanceseed to qualify for this category on an individual basis.

Category 3
For all carcinogens and naarcinogensecology will place arAU in Category 3f there are no
exceedances of a TEC, but theta does not qualify for any other category.

Category 2
For Carcinogensand Nortcarcinogens

Ecology will place arAU in Category Zor a giventoxic substancevhenthere are exceedances
of aTEC, but the data daot qualify for Category Br Category INo minimumcomposite
sample size is requiradhless otherwise statetihe following also applyo Category 2
determinations

1 AUs with data from nonresidespecieswill be assessed similar tissue data from resident
species, but will be placed in Category 2 instead of Category 5 in accordance with the
methodology outlined for Category 5.
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1 Alisting canpotentiallymovefrom Category 5 to Categoryi a subsequewQA cycle
whenthe additionof newdataresulsin acalculated median value thdbes not qualifyor
Category 5This would requirexn individual review of the listingy the assessarior to the
final category desigation

Category 1

Requirements foa Category Ideterminatiordepend on whethem AU s either:
1 anew listing or was in Category 2, 3, or 5 in the preViM@A cycle, or

1 was in Category 4A or 4B in the previod&A cycle.

Ecology will place arAU into Category Xor a new listing or previouSategory 2, 3, or 5 ligg
when the following are met:

Carcinogens

The mediarcomposite sample values for two or more upper trophic level specieguakto or

below theTECc.

1 Onlyresidentspecies are used in the evaluation.

1 There must be a total of at least 10 compastaples amongll speciesampled.

1 All speciessampledif more than 2musthavea mediarcomposite sample valiegual to
belowthe TECc.

1 No singlecompositesample is greater thd0 xTECc.

1 Exception forpolycyclic aromatic hydrocarborfBAHS): only bivalve species are used.

Non-carcinogens

The median composite sample values for two or more upper trophic level speeigsar® or

below theTECy

1 Onlyresidentspecies are used in the evaluation.

1 There must bé&east 10 composite samples for akksigs combined

1 All species sampled (if more than 2) must have a medarposite sample valiegual to
below theTECh.

1 Exception for PAHsonly bivalve species are used

1 Nosingle composite sampig more than 10 XECx.

When a listing was in Category 4ér 4B in a prior assessment cycle

For both carcinogens and noarcinogens,Ecology will place amAU into Category 1 for a
previous Category 4A or 4B listinghena TMDL effectivenesstudy or similar study findings
conclude that the harvest use is no Emighpaired These projects may result in a listing being
placed in Category 1 using different data requirementsttiselisted aboveFor example, a
specific study design may prescribe different sampling or data distribution requirements for
concludingthat theharvestuse of a particular waterbody is not impaired by a given parameter.
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21(3). Domestic Water Supply Use Assessment

Evaluating Data for Domestic Water Supply

This methodology only applies to freshwat&kssessment dhedrinking water ussupport
relies ondrinking water exposure concentrations (B®@) thatare rooted ithehuman health
criteria equations, butre expressed as water ingestaposuraghresholdsThe derivatios of
the DWECTor carcinogenic and necarcirogenic effect differ because the underlying
assumptions associated with the two types of health etieetdifferent

#1. For chemicals that have a nowarcinogenic effects level/WECN):
(Reference dose) x (Body weight) + Drinking water rai@\WECy

#2. For chemicals that have a carcinogenic effect leveBWECc):
(Risk level) x (Body weight) + (Cancer slope factor) x (Drinking water rafe)\#=Cc

See Appendix 2 for a list of DWECSs that apply to specific chemicals.

Many carcinogens also have naancer health effects above certain concentratiohsmicab
that have non-carcinogenieffectsin addition tocarcinogenic health endpointsll be evaluated
usingboth thecarcinogen threshol®WEC:) andnon-carcinogerthreshold DWECy). A

listing for such a carcinogen may therefore qualify for Category 5 throudhwheCc Category
5 pathway and/or thBWECy Category 5 pathway.

Data Evaluation for Water Column Samples
Ecology uses thiollowing factors to determine what water column daiidbe used foWWQA
purposes

Sampling methods

Data from Agrab samplesod will be the primary
use. Data fronrosantebidar dampdi Agr mwelumbwates (e . g.
samplers) maglsobe considered in the evaluation.

Sample independence
Samples collectedn different daysire independenalues Samples/aluescollected on the
same dayreaveraged together.

Data analysis

Data from the most recent 10 yearsused. Theategory deteriation is based on the
proportion (i.e. a percentile or percentagke$ample values exceeding or not exceeding the
applicable DWEGQGhreshold(s)This method will ussample values that are qualified as
estimates at the reported numeric valt@ DWEC and a sample valuarebothbelow the
methoddetection limit, it is not possible to determine if the sample is exceeding the threshold
and that sample will not be used in the assessment
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Category Determinations for Domestic Water Supply

The category determinations described below assess fdothestic water supply use using the
DWEC. A direct evaluation ofhe numeridiuman health criteriasing the methodology

described in 21(1) takes priorityver the water supply use assessment methodology described in
21(3).

Category 5

1 Both Category 5 pathways apply to carcinogens that also haveancinogenic effects
1 Delisting from Category 5 to Category 1 or 2 can occur if additioiaghin a subsegent
assessment cyctesultsin the requirements listed above not being met (e.g. if additional
samples shift the median concentration below the DWW Cesult in less than 10% of
samples exceeding the DWEC
1 Exceeding th®WEC: or DWEG does notutomaically mean thaan AUhas an impaired
domestic water supply usEcology mayconduct dinal quality control reviewwvhen water
data qualilesa listing for Category 5The purpose for such a review would be for Ecology to
evaluate ancillary and corrobokag data and information in order &scertain whether there
is sufficient confidence that the domestic water supply use isr@tpl such a review,
Ecology will present the rationale for the final listing decision in the remarks of the listing
record.
o The review mayonsiderassociated blartlsample valugin relation to the ambient
sample values that exceed D@/EC thresholdSince thdDWEC: andDWECy
thresholds represent very low concentrations, the likelihood for sample blank values to
exceedhesethresholdss amplified, and therefore the possibility of false positives in
ambient samples is also amplifiedf a fAbl anko sample value s
ambientsample value, then the sample value will be culled from the evaluation.
Likewisg samplevaluee x ceedi ng t he as byamins@grifieadt fibl ank o
amount (e.g. by a factor of-3.0) may also be culled from the evaluation; a specific
factor is not specified here because for each sample value it is important to take into
accoun lab specificanalyticalmethod considerations.
0 Additionallines of evidencenayalsobe consideredlhereviewmay includetissuedata
and information on potential sources of the chemical in order to better understand the
reason(s) for the observed levelf the chemical ithe waterand ascertain the likelihood
of its persistence in theaterbody These reviewconsideations may includeata and
information from the samAU as well as fronan adjacent or nearlyUs (e.g. upstream
or downstream stream i&ees).

Carcinogens

Ecology will place arAU in Category 5 when theedian sample concentratierceedshe
DWECc.

1 A minimum of two exceedances is required.
1 Exceedancesf the DWEG mustbe presenin two or more years

4 A laboratory blank is a solution containing little to awmalyteof interest that is used to calibrate
instruments and to perform quality control evaluations.
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Non-Carcinogensand carcinogens that also have a DWEC

Ecology will place arAU in Category For a parametewhenmore than 10% of samplegceed
the DWEC.

1 A minimum of two exceedances is required.
1 Exceedancesf the DWEG, mustoccur intwo or more years

Category 4

Ecology will place arAU in Category A when EPA approwea TMDL for agiven listedtoxic
substancén an AU.

Ecology will place an Aun Category 4Bvhenan alternativepollution control program
(meeting the requirements in Section 1F) is actively adohrg@® human health toxsubstance
Human health toxisubstanceseed to qualify for this category on an individual basis.

Category 3

For all carcinogens and naarcinogensecology will place arAU in Category 3f the data
does not qualify for any o#ln category

Category 2
For all carcinogens and nanrarcinogenskcology will place arAU in Category Zor a given

toxic substancevhen there are exceedances of a DWEC, but the data does not qualify for
Category 5 or Category 1.

Category 1

Requirement$or Category 1 placement depend on whether an AU is a new listing or was in
Category 2, 3, or 5 in the previous WQA cycle, or was in Category 4A or 4B in the previous
WQA cycle.

Ecology will place arAU into Category 1 for a new listing or previoGate@ry 2, 3, or 5 listing
when the following are met:

Carcinogens and Nostarcinogens

1 Atleast90% ofsamplevalues are below thapplicableDWEC: andbr DWECh.
1 There must ba total of 25 or more samples collected in 3 or more years.
1 No sample is grater than 100 ®BWECc or greater than 10 RWECh.

AUs previously in Category 4A or 4B

For both carcinogens and noarcinogensizcology will place arAU into Category 1 for a
previous Category 4A or 4B listing when a TMDL effectiveness study or sistidy conclude
that thewater supply uses no longer impairedlhese projects may result in a listing being
placed in Category 1 using different data requirements tleselisted aboveFor examplea
specific study design mayescribalifferentsamping ordata distributiorrequirements for
concludingthat thewater supply usef a particular waterbodig not impaired by a given
parameter.
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Parameter-specific data requirements and information

The following additional roaochftooassessitgicextan pr ovi des
chemicalsFor further information about the following paramstsee WAC 17201A, Table
240 and federallpromulgated criteria at 40 CFR 131.45

2,3,7,8-TCDD (Dioxin)

Ecology did not calculata TECGe or DWECc thresholdfor 2,3,7,8TCDD because the validity of

the existing cancer slope factor developed by EPA is uncertain and cuarhtlyreviewThe

final rulethat set HHC applicable to Waiagton State waterat 40CFR131.4%PA notes that

for 2,3,7,8TCDD, the Integrated Risk Information SysteliRIS does not currently contain a

measur e of -dausng abiitpie.,a CaR). ¥Vehout such values, EPA concluded

that further analysis is necessary in order to promulgate scientifically sound revised criteria for
2,3,7,8TCDD. In theTechnical Support Documents sued i n November 2016
partial approval/disapproval of Washingtonos
reevaluate the esiing federal 2,3,7;8 CDD human health criteria in IRIS by 20HB8PA noted

thatit was withdrawing its federal proposal proposed criteria fa2,3,7,8TCDD, given the
uncertainty regarding aspects of the38&i ence,
TCDD criteria.As a default EPA left the existing criteria from the NTR in effect for
WashingtonTherefore Ecology will not evaluate 2,3,7BCDD at the carcinogenic effedtsvel

by applyingDWECc or TECc thresholds to evaluate compliance wiltle narrative toxics

criteria Evaluating2,3,7,8TCDD atthe carcinogenieffect level must occur using the

methodology described in 21(1) for HHC.

Ecology will evaluate,3,7,8TCDD at the norcarcinogenic effects by using tbECy and

TEC\ to evaluate compliance with the toxics narrative crite3iace theDWECy andTECy are
below method detection limitany detection oR,3,7,8TCDD in freshwater or irfish tissue will
result in a Category @r Category 5For the same reasatfere will beno pathway to Category 1
based on TEC or DWEC threshal@isting Category 5 listings fd2,3,7,8TCDD (established
using the NTReriterig) will remain in Category 5 pending an appropriate methodology to assess
concentations based on cancer effémtels.

2,3,7,8TCDD Toxic Equivalency Quotierithe 17 PCDD/F congeners have different levels of
toxicity compared to 2,3,7-8CDD, the most toxic form. To assess the cumulative risks to
human and environmental health, the congener concentrationgpaessed as toxic equivalents
(TEQs). The TEQ is calculated by multiplying each congener result by its corsyerudfic
toxicity equivalent factor (TEF) and then summing to obtain the overall YW&@hington State
does not have a human health criterionZ@&;7,8TCDD TEQ. However, alculated TEQ values
will be assessed using the 2,3,7,8 TCDD Te@d DWEG, thresholdsn order to identify areas
of concern. A exceedance afhe TECy and DWEG, threshold will result in a Category 2
determination

Aldrin/Diel drin

For harvest and water supply uses, aldrin and dieldrin are separately compared to the criteria,
tissue exposure concentrations and drinking water exposure concentrations.
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Arsenic

Ecology did not calculate BECc or DWEC for arsenic becaudbe validity of the existing

cancer slope factor developed by EPA is uncertain and currently under rieveeliechnical

Support Documerit s sued i n November 2016 aspppwaloft of EP;
Washington6s human health criteria, EPA noted
arsenic human health criteria through R& Toxicological Review of inorganic arsenic (total

dissolved) by 2018. Given the scientific uncertaintyhef cancer toxicity factors, EPA withdrew

its proposal for revising criteria for arsenic in Washington and as a default left the existing

criteria from the National Toxics Rule (NTR) in effect for Washingidrerefore, Ecology will

not evaluate arsenic tite carcinogenic effectsvel by applyingdWECc or TECcthresholds to

evaluate compliance with the narrative toxics critdfaaluating arsenic at carcinogenic effect

levels must occuusing the methodology described in 2I(1) for HHC.

Ecology will evaliate domestic water supply use suppgrcomparing the DWECto total
dissolved filtered) arsenic data, with treessumption that all dissolved arsenic is of the inorganic
fraction. The value of the DWEGIs equal to the MCL (10ug/L) set by the Safe DimmtkWater
Act for protecting drinking water suppligscology will evaluate harvest use supgdoyt
comparingotal inorganic arsenic levels in tissuging to the TEGthreshold Since the TERis
below method detection limitspg detection of arsenic in fish tissue will result in a Category 2
or Category Histing. For the same reasathere will be ngpathway to Category 1 based on TEC
or DWECTthresholdsExisting Category 5 listings for inorganic arsenic (established using the
NTR numbers) will remain in Category 5 pending an appropriate methodology to assess
concentrations based ¢ime cancer effect levélVhencredible studiethat address natural
background levels of arsenic are available, Ecology will consider this informatmaking
impairment listing decisions.

Chlordane

The sum of one or more of the following compounds may be compared to the criteria, tissue
exposure concentrations, or drinking water exposure concentratisrend transchlordane,

cis- and transnormachlor, and oxychlordané. Category 1 determination fevater supplyor

harvest uses requires sample values for all composdsessment of chlordane can also be
based a technical chlordane results.

Dichlorodiphenyltrichloroethane (DDT)

Criteria exist br individual isomers of DDTFor harvest and water supply uses, tissue and water
data for DDT and its isomers will be compared to the criteria, tissue exposure concentrations
anddrinking water exposure concentrations.

Endosulfans

For human health, alpkendosulfan, betandosulfan, and endosulfsnlfate (either separate or
summed) in tissue and water can be used in a Category 5 determination. Sample values for all
compounds must be available for harvest and water suppfpiuSategory Ideterminations.

Polychlorinated biphenyls (PCBSs)

For PCBs intissue omwater,total PCBs (i.e. the sum afl congenes,isomes, homologs or
Arochlor results)will be compared to thevater and tissue thresholds

Methylmercury

Pub. #1810-03571 July 2020 page85


https://www.epa.gov/sites/production/files/2016-11/documents/epas_partial_approvalpartial_disapproval_wa_hh_wqc_impl_tools_bellon_ltr_enclosures_508c.pdf
https://www.epa.gov/sites/production/files/2016-11/documents/epas_partial_approvalpartial_disapproval_wa_hh_wqc_impl_tools_bellon_ltr_enclosures_508c.pdf

The numeric human health teniion for nethylmercury(0.03mg/kg)is expressed asfish tissue
concentration. Category determinations for this parameter will employ the tissue criterion and
follow the evaluation pathways described for wamcinogens in the Fish and Shellfish Harvest
Use Assessment section. Mercury and methylmercury in water will not be evaluated.

Helpful Documents

EAPO029- Metals Sampling

EAPO001- Conducting Studies Using Seidermeable Membrane Devices (SPMD)s
EAPO003- Sampling Pesticides in Surface Waters

EAPOQ07- Resecting Finfish Whole Body, Body Parts or Tissue Samples
EAPOO08- Resecting DNA Samples and Aging for Finfish

EAPOO09- Collection, Processing and Preservation of Finfish Samples

EAPO079- SemiPermeable Membrane Devices (SPMD)s Data Management and Data
Reduction

EAPQ090- Decontaminating Field Equipment for Sampling Toxics in the Environment
T EAPO034 (Publication #103-207) Collection, Processing, and Analysis of Stream Samples

=A =4 =4 4 A -4 -4

]

Pub. #1810-0357 July 2020 pages6



2JTurbidity

Designated Uses: Aquatic life
Numeric Criteria: WAC 17201A200(1)(e);
WAC 17201A210(1)(e)
Narrative Standards: WAC 173201A260 &-300
Unit of Measure: Nephelometric Turbidity Units (NTUS)

Assessment Information and Data Requirements

Turbidity criteriain the water quality standardse expressed as thdference between an
upstream or background value and the increased value derived at a location downstream of a
source of turbidityFor rivers, the background value for turbidity is gathered at a location up
gradient from the activity that is beingvegsigated.In lakes andnarine waters, the background
value is the ambient conditions outside of the impacted Bieggending on the designated

aguatic life use of thevaterbody the acceptable difference is either 5 or 10 NTUs over
background when the baakgind is 50 NTUs or les¥Vhen background is greater than 50

NTUs, the acceptable maximum increase is either 10 or 20 pdfaaote than one sample

value is available for the same location and day, the average sample value will be used in the
WOQA.

Tenporal variability will be considered in the evaluati&ior exampleif elevated turbidity only
occurs during high flows, thedrigh flow conditions will beevaluated separatefsom low flows

Category Determinations

Category 5

Ecology will place arAU in Category 5 if ten percent or more sample values in the latest ten
years exceed the applicable criteriérminimum of three exceedances is required for an
impairment determination.

Category 4
Ecology will place arAU in Category 4Avhen EPA has approved a TMDL furbidity.

Ecology will place an Aun Category 4Bvhenan alternativepollution control program
(meeting the requirements in Section 1F) is actiaelgressing a turbidity problem.
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Category 3

Ecology will place arAU in Category 3 when the available data are insufficient for any other

category determinatiom. hi s i nf or mati on wi | WQAdatabmseifont ai ned
future useAs additional data and information become availableiture listing cyclesEcolog

will again assess all available data to make a new category determination according to this

policy.

Category 2

Ecology will place arAU in Category 2 if the threshold for placement in Category 5 is not
achieved but there are events demonstrating exceedathe latest ten yea’s.minimum
number of samples is not required for a Category 2 determination.

Category 1

Ecology will place arAU in Category 1 when minimum of ten sample seltsve beerollected
(e.g.during separate storm runoff events duing irrigation seasonnd nanore than 5
percent otheavailable data exceeds the criterion.

Helpful Documents
T EAPO018- Turbidity Threshold Sampling
T EAPO034 (Publication #:03-207) Collection, Processing, and Analysis of Stream Samples
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PART 3: Assessment Consi d
Sedi ment SQuaanldiatryd s

Designated Uses: Aquatic life

Numeric Criteria: WAC 17204 - Sediment Management
Standards

Narrative Standards: WAC 17204-100(3)

Unit of Measure: Depending on chemical constituent:

-mg/kg dry weight (ppm dry) OR

-ug/kg dry weight (ppb dry) OR

-mg/kg organic carbon (ppm carbon) OR
Biological data

Assessment Information and Data Requirements

Regulatory Authorities

TheSediment Management Standa(8MS), WAC 173204 (), ar e administer
Toxics Cleanup Program (TCP) and include:

1 Partl, General Information (WAC 17204100 through 17204-130).

Part Il, Definitions (WAC 17304-200).

Part Ill, Sediment Quality Standards (WAC 1234300 through 17204-350).

Part IV, Sediment Source Control (WAC 1284400 through 17204-420).

Part V, Sediment Cleanup Standards (WAC-203-500 throughl73-204-590).

Part VI, Sampling and Testing Plans/Recordkeeping (WAG2043%600 through 620).

= =2 =4 A

Parts |- IV were promulgated under the authority of Chapter 90.48 R@¥ter Pollution

Control Act and Chapter 70.105D RCWIlodel Toxics Control A(MTCA), to establish

marine, low salinity, and freshwater surface sediment management standards for the state of
WashingtonThey are EPA approved water quality standards consistent with CWA Section 303.
EPA did not take action on Partdf the sediment managemesténdardstherefore Part V is not
used as water quality standards in this policy.

Data Requirements

Ecology will use sdiment data in thi89/QA that arebased on either chemical or biological data.
The following requirements must be met for data to be acceptable foY@wWs
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1 The samples must be takenrfreurface sedimentsiOl6 centimeters in depth (the
acceptable default for the biologically active zone undeWti&\). Any depth interval from
071 16 centimeters can be used to determine compliance with the SMS criteria.

1 The following preliminary assessment criteria must be met for sampling stations for this
WQA:
o Similar water depth
o Similar grain size
o Similar TOC
o0 Spatially distinct and overathemically similar samples/stations

1 Sediment data must be verified as error free in .H&f information on the sedimedata
Ssubmi ssion requi r emen tdatareqaeirements webpagehe TCP pr o

91 Data submitted must be for the specific isomer or chemical fraction addressed in the SMS
criteria.

1 Marine biological sediment tests must conform to WAC-203-315.

Freshwater lmlogical sediment tests must conform to WAC -PI&-340. Freshwater
sediments are evaluated on a ebge&ase basis as established in Part Ill. Bioassays are the
definitive tool to determine impact to freshwater sediments.

1 The SMSWAC 173204320(2)(a) requires that, when laboratory results indicate an
undetected chemical, the detection limit (e.g., practical quantitationdm®QLand method
detection limitor MDL) shall be reported to be at or below the Marine Sediment Quality
Standards (SQ®hemical criteriaHowever,Ecology also recognizes that the PQL, method
reporting limit (MRL), andower limit of quantitation (LLOQ)re generally the same concept
(i .e., PQL &8 MRL & LLOQ). Ecology -846 || accep
method) ad recognizes that EPA S\846 no longer includes the MDL. However, since this
is a requirement in MTCA, reporting of the MDL is also required. Refer to SCUM Chapter
11 Section 11.2.2 and Appendix D Section D2 for further discussion.

Assessment Information

The Sediment Quality Standards (SQS, WAC-203-320) and the Sediment Impact Zone
Maximum chemical (S1Zmax, WAC 17304-420) criteria are used in tiWgQA. Sediment is
defined in WAC 17304-200 as follows:

f Marine sediments havd pore water salinity O
1 Low salinity sediments have pore water salinity is > 0.5 ppt and < 25 ppt salinity.
f Freshwater sediments have pore water O 0.5 p

Numeric and biological criteria are established for saline and freshwater environments. Low
salinity conditionsare generally assessed using marine criteria.

Ecology will use he most recent chemical and biological data and can override older data on a
stationby-station basis if it is in compliance with the SMS and Ecology requirements.

Only sediment data with apgpriate detection limitareused in thisNVQA

Contaminated sediment listings assigned to the appropriate quaged section of a full size
rectangular griddividing the 2,460 feet by 3,660 feet grid into quarter sections)
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Chemistry data fochemical quartegrid listings is evaluated using the following process:

T

Within each quartegrid, up to 3ChemS$ations (if available) with the highest chemical
concentrations within theuartergrid are compared with the benthic SQS and SIZmax
chemicalvalues for each contaminant.

For eachChentstation,chemistrypoints (ChemPoints) are assigrfedeach of the 47 SMS
chemicaldased upon the level 8MS chemical criteri@xceedance as follows:

0 No exceedance of SM&hemical criteria = 0 ChemPoint,
0 SQS exceedance =1 ChemPoint, and
0 SlZmax exceedance = 2 ChemPoints.

Therefore, up to 47 individual chemical assessments may be performed on each
ChemStation.

The total ChemPoints for each quaged containing the 3 highest chemistry values
(ChemPants) are summedrhis sum per quarterid =ChemScore

Thequartergrid is placed in the appropriate listing category as follows:
0 0 ChemScore = Category 1

o 1and 2 ChemScore = Category 2

o 3 ChemScore = Category 2
0

4 or greater ChemScore = Category 5 withftlewing exceptionsif an administrative
override exists detailing that a Cleanup Action Plan (CAP) or its federal equivalent
(Record of Decision [ROD] or Corrective Mems [CM]) is in place for that quartgrid
or a sednent TMDL is in place for thaquartergrid, then either a Category 4B or a
Category 4ATMDL) is designatedlf both a sediment TMDL and a CAP, RQr CM
are in place, then the quarggid is listed as Category 481d thecomments will indicate
that a 4A(TMDL) is also in place for tht quartegrid as well.

If less than E£henttations exist in a quartgrid, final listings are dependent upon the
ChemPoinresultsof these limited number @&hemStationdn thecaseof less than 3
staions,for aChemScoref less than 4 refer teigure 5 belowfor detailed listing criteria
using chemical datdt can result in a Category 3 or a Category 2 dependent upon the final
ChemScore value.

It should be noted that when a ChemScore results in a Category 2 designation, then Ecology
will prioritize conducting confirmatory bioassay testing for these grids based upon funding
and staffing availability as well as other critical criteria such as proximiBategory4A

and 4Blisted areasetc.

Confirmatory biological testing, in compliance with tB®1S and Ecology requirements, may
override chemical data. The biological point system (BioScore) used W@#sis in
compliance with the SMS WAC 17304315, where:

1 For each BioStation, bioassay points (BioPoints) are assigned based upon the number and

level (SQS and SlZmax) of SMS bioassay exceedances as follows:

Pub. #1810-0357 July 2020 pagedl



0 No exceedance of SMS bioassay criteria = 0 BioPoints,
0 SQS exceedance = 1 BioPoint, and
0 SlZmax exceedance = 2 BioPoints.
1 The total BioPoints for a quarter grid containing 3 BioStations \wihhighest number of
bioassay exceedances (BioPoints) are summed. This sum per quarter grid = BioScore.
1 The quarter grid is placed in the appropriate listing category as follows:
o O BioScore = Category 1
0 1or 2 BioScore = Category 2
o O 3 BioScoy5e = Catego
1 If fewer than 3 BioStations exist within a quarter grid, then based upon the BioScore, the
qguarter grid will be placed in the following Categories:
0 1 or 2 BioScore = Category 2
o O 3 BioScore = Category 5
o O BioScore= Category 3

Category Determinations

Category 5

Ecology will place aquarter gridAU in Category 5 when gxceed the belowlisted ChemScore
and BioScore criteria (WAC 17304-420).See the sediment listirfpwchars below (Figure 5
and 6 Category Determination for Contaminated Sedimjliotsfurther details on category
determin&ions. This generally includes quartgrds where:

1 The ChemScore 4 and/or
i The BioScore> 3.
Category 5 Administrative Override

Sediment quartagrids or other sediment areas that would have been designated as meeting
Category 1, 2 or 3 listing requirements using the standardizedi&tid/levaluation procedyre
(Figure 7 but have insteadeen evaluated by EPA or Ecology technical staff usingsallable
historical hard copy data not available in EIM, will be placed in Categdrydiher words, there
may be quartegrids that would normally have been designated as meeting Cafiegboy 3

listing requirements if using only EIM electronic datad following the standard designation
procedure. But, because they have been administratively determined by technical staff using
historical, harecopy data, they are placed in CategoryHiis is done to accurately and
transparently represequartergrids using norelectronic norEIM historical data.

For freshwater or low salinity sediments, assessment for potential listing of grids in Category 5
will be based on biological testsd the process outlid@bovein accordance with WAC 173
204-330 and 173204-340.Based upon the skgpecific flexibility allowed by these sections

within the WAC, this evaluation will be performed a casdy-case basis

Category 4

Ecology will place ajuarter gridAU in Category 4Avhen EPA has approved a TMDL for
contaminated sediments
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Ecology will place ayuarter gridAU in Category 4Bvhencontaminated sites identified in
Ecologyds I ntegr at e(t5ISRlatdabase Have faroactieacteanapnn pi®gesst e m
documented through a legal administrative magm (i.e., Pollution Control Program) such as

aCAP, ROD, CM, or other approved legally enforceable cleanup.@é&rs in Category 4B will

be eligible to move to Category 1 when they meet sediment quality standards described in Part 3
of the SMS.

There isa two-step process in a Category 4B listing. The first step involves identifying quarter
grids that are part of known cleanup sites. Information is obtained from Site Managers to identify
specific quarter grids and the chemicals and biological exceedagiogsaddressed by the

cleanup work. This process is known as an Administrative Override (Fyuid of the quarter

grids identified by the Site Managers are then categorized as 4B. All chemicals related to these
guarter grids in the cleanup site extieg SQS and SlZmax are listed in the basis statement for
each quarter grid being addressed by the cleanup. All contaminants exceeding SQS must meet
the EPAapproved sediment quality standapd®r to being eligible to be moved into Category

1. The secondtep involves reviewing appropriate EIM datae3ddataarelinked to the

appropriate quarter grid and the assessment is based upon the EIM bioassay and chemistry data.
Listings, therefore, can be based upon step one or step two or both in combination.

Category 5 listed quartgrids or other sediment areas that are, wholly or in part, within the
boundaries of a cleanupesiwill be placed in Category 4B other words, there maysa be
guartergrids that are not in Category 5, but are within the boueslaf a cleanup site dhwill

be placed in Category 4Bhis is done to transparently represent grids included in the
boundaries of theitedefined by the Pollution Control Program dawents(e.g., CAP, RODer
CM). Refer to thdlowchart Figure 5. Various authorities are used to accomplish cleanup of
contaminated sediment sit&®hich authority is applied depends on the site, sources of
contaminants, and sometimes even the liable persons and/or jgzlgasup of sediment sites is
primarily conductd using either CERGA authority under the EPA Superfund program or under
the SMS. Other supporting authorities are not exempted from cleanup consideration.

Category 3

Ecology will place ajuarter gridAU in Category 3 when the available data are inswficior
any other category determinatidror example, this could include siteshere the ChemScore =
1 or 2or where thereliminary assessment criteeee not metThis information will be

mai nt ai ned WQAdatebase foofufuyedusas additioral data and information
become availableluring the nextWQA Ecology will reviewall available data to make a new
category determination according to this policy.

Category 3Administrative Override

Any quartergrids or other sediment areas that would Hasen designated as meeting Category

3 listingrequirementgFigure 7 but are, wholly or in part, within the boundaries of a cleanup

site, will be placed in Category 4B other words, there may be quargeids that would be

placed in Category 3, but because they have been administratively determined to be within the
boundaries of a cleanup siteethwill be placed in Category 4Bhis is done to transparently
represent grids included in the boundariethefsite defined by the legally enforceable Pollution
Control Program dagnents(e.g., CAP, RODor CM).
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Category 2

Ecology will place ayuarter gridAU in Category avhen there are exceedances of the SQS
and/or the SIZmax, as identified in the SMS (WAG-PD4-320 and 173204-420). This
generally includes grids where:

1 The ChemScore =3
M TheBioScore=1o0r?2

Thesequartergrids will require further monitoring, investigation, or observation to determine if
there is a persistent sediment quality problemitigere is an ongoing source, historic source,

or a combination of bothf the sediment quality issue is determined to be partially or completely
caused by an ongoing source, then further source control efforts, pollution control actions, or
other regultory actions will be required and specified on a dagease basis bcology If the
sediment quality issue is determined to be caused solely by an historic source, then further
monitoring may be required ttetermine if action is needed.

There are no maeric standards in the SMS for freshwater or low salinity sediments that are EPA
approved water quality standard$ierefore, quartegrids will be assessed using Ecology

approved bioassays on a dadsgcase basisThe existence of chemistry data will beted in the
comment section of any biologically based listing.

Category 2Administrative Override

Any quartergrids or other sediment areas that would have been designated as meeting Category
2 listing requirementbut are, wholly or in part, within theoundaries of a cleanupssitwill be

placed in Category 4Bn other words, there may be quamngeids that would be placed in

Category 2, but because they have been administratively determined to be within the boundaries
of a cleanup site theyillvbe placed in Category 48 his is done to transparently represent grids
included in the boundaries of the site defined by the legally enforceablédtolontrol

Program documentg.g., CAP, RODgr CM).

Category 1

Ecology will place ajuarter gridAU in Cakgory 1 if it has been determined by Ecology to meet
the SQS benthic criteria (WAC 17304320 through 17204-340), which includes marine, low
salinity, and freshwater sediment.

Category 1Administrative Override

Any quartergrids or other sediment aretist would have been designated as meeting Category
1 listing requirements but are, wholly or in part, within the boundaries of a cleanupilsibe,
placed in Category 48-igure 7. In other words, there may be quargeids that would be

placed in Cagory 1, but because they have been administratively determined to be within the
boundaries of a cleanup siteethwill be placed in Category 4Bhis is done to transparently
represent grids included in the boundaries of the site defined by the ledaityeaible Polltion
Control Program documengs.g., CAP, RODor CM).
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Figure 5. Chemistry Decision Flowchart
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Figure 6. Bioassay Decision Flowchart
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Figure 7. Administrative Override Flowchart
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1. Administrative overmide data source is Ecology’s Integrated Site Information System (1515) which
imcludes information from MTCA, CERCLA, or RCRA Site Managens

2. Administrative overnide dota source is based upan histonc data that may not be in the
Environmeantal Information Managemeant (EIM) System. And, tachnical evaluations parformed by
technical staff
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APPENDI Xcol @§§yvandard Oper at.i
Procedures (SOPs)

Ecology has also developed a full suitest@ndard operating procedures (SCBsfield

sampling, auditingandmethodologies fofield analytical activites undertakericology is in the
process of publishing all SOPs and making them availableoro | o gy & Byowcannat i t e
find a specific SOP on the website, please contact EcoldfBat@ecy.wa.goto request a

copy.
Ambient Freshwater Biological and Water Quality Monitoring SOPs

1 EAPO11(Publication #7-03-201)- Instantaneous Measurement of Temperature in Water

1 EAPO023(Publicatior#17-03-202)- Collection and Analysis of Dissolved Oxygen
(Winkler Method)

1 EAP029- Metals Sampling

1 EAPO030- Fecal Coliform Sampling

1 EAPO031- Collection and Aalysis of pH Samples

1 EAPO032 (Publication #103-206)- Collection and Analysis of Conductivity Samples

1 EAPO034(Publication #1703-207) - Collection, Processing, and Analysis of Stream
Samples

1 EAPOQ072- Basic Use and Maintenance of WaterLOG ® Data LoggsisPeripheral
Equipment

1 EAPO073- Collecting Freshwater Benthic Macroinvertebrate Data in Wadeable Streams
and Rivers

1 EAPO080- Continuous Temperature Monitoring of Fresh Water Rivers and Streams
Ambient River and Stream Flow Monitoring SOPs

EAP042- Measurng Gage Height of Streams

EAPO055- Operation of Teledyne Instruments StreBno Acoustic Doppler Current

Profiler

EAPO056- Measuring and Calculating Stream Discharge

EAPO057- Conducting Stream Hydrology Site Visits

EAPO58- Operating SonTek® FlowTrackerf@andheld Acoustic Doppler Velocimeter
(FlowTracker)

EAPO059- Operating Mechanical Velocity Indicators

EAPO060- Measuring Stream Discharge from a Bridge

EAPQ72- Basic use and maintenance of Design Analysis® Data Loggers and Peripheral
Equipment

1 EAPO082- Coarrection of Continuous Stage Records Subject to Instrument Drift, Analysis
of Instrument Drift, and Calculation of Potential Error

il
il

= =4 =

= =4 =4

Forest Practices Effectiveness Monitoring SOPs

1 EAPO016- Freshwater Drift Collection, Processing and Analysis
1 EAPO017- Litterfall Collection, Processing, and Analysis
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EAPO018- Turbidity Threshold Sampling

EAPO019- Estimating Streamflows Using a Flume

EAPO045- Hemispherical Digital Photography Field Surveys Collected as part of a
Temperature Total Maximum Daily Load (TMDL) or Fetge and Fish Unit Technical
Study

EAPO046- Computer Analysis of Hemispherical Digital Images Collected as part of a
Temperature Total Maximum Daily Load (TMDL) or Forests and Fish Unit Technical
Study

EAPO064- Determining Canopy Closure using a Concavee8iphl Densiometer Model
C

EAPO069- Whole Stream Metabolism Survey Using a Niavkic Gas and Conservative
Dye Tracer

EAPQ083- Collection and Processing of Samples for Stable Isotope Analysis

Marine Monitoring SOPs

=4 =2 =4 -8_9_9_9_°_-2

E

EAPQ025- Seawater Sampling

EAP026- Chlorophyll a Analysis

EAPO027- Seawater Dissolved Oxygen Analysis

EAP028- Reagent Preparation

EAPO30- Fecal Coliform Sampling

EAPO036- Benthic Flux Chambers

EAPO039- Sampling Marine Sediment

EAP043- Macrobenthic Sample Analysis

EAPO50- Calibration,Preparation, and Deployment of Teledyne RD Instruments
Acoustic Doppler Current Profilers (ADCPs) © (RDI)

EAPO51- Installation, Deployment & Retrieval of Oceanographic Sensors and Safety at
Marine Mooring Stations

EAP086- Marine Waters Oxygen and Suppog Sensor Performance Assessniebab
Procedures

EAPO087- Marine Waters Oxygen and Supporting Sensor Performance Asse$sment
Field Procedures

EAPQ088- Marine Waters Data Quality Assurance and Quality Control

EAPQ092- BEACH Program Bacteria Sampling

EAP104- Installation, Deployment, and Maintenance of Sensors Onboakddtuzia
Clipper IV Ferry Vessel

Total Maximum Daily Load (TMDL) Studies SOPs

1
1

= =4 -8 -9

EAPO015- Manually Obtaining Surface Water Samples

EAPO023(Publication #1703-202)- Collection and Analgis of Dissolved Oxygen
(Winkler Method)

EAPO024- Measuring Streamflow for Water Quality Studies

EAPO30- Fecal Coliform Sampling

EAPO032 (Publication #103-206)- Collection and Analysis of Conductivity Samples
EAPO033- Hydrolab®, DataSonde®, and MiniSce® Multiprobes
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EAPO36(Publication #1703-203) - Benthic Flux Chambers

EAPO037- Time of Travel Studies in Freshwater using a Dye Tracer

EAPO044- Continuous Temperature Monitoring of Fresh Water Rivers and Streams
Conducted in a TMDL Study

EAP045- Hemispheical Digital Photography Field Surveys Collected as part of a
Temperature TMDL or Forests and Fish Unit Technical Study

EAP046- Computer Analysis of Hemispherical Digital Images Collected as part of a
Temperature TMDL or Forests and Fish Unit Techni¢at$

EAPO75- Measuring Vertically Averaged Salinity in Brackish Waters

EAPO084- Conducting Riparian Vegetation and Stream Channel Surveys in Wadeable
Streams for Temperature TMDL Studies

EAPO085- Collecting Periphyton Samples for TMDL Studies

EAPQ91- Tumer Designs Cyclopg Submersible Optical Brightener Sensors and
Precision Measurement Engineering, Inc. Cyclépoggers

EAPQ097- Collection of Longitudinal Stream Depth Profiles

Toxics Monitoring SOPs

=4 =4 =4 -8 _8_9_98_4°

EAPO001- Conducting Studies Using SeiermeabldMlembrane Devices (SPMD)s
EAPO003- Sampling Pesticides in Surface Waters

EAPO0Q7- Resecting Finfish Whole Body, Body Parts or Tissue Samples

EAPO008- Resecting DNA Samples and Aging for Finfish

EAPO0Q9- Collection, Processing and Preservation of Finfish [Bam

EAPO038- Collection of Freshwater Sediment Core Samples Using a Box or KB Corer
EAPO040- Freshwater Sediment Sampling

EAPO041- Collecting Freshwater Suspended Particulate Matter Samples Udigeln
Filtration

EAPQ79- SemiPermeable Membrane DevidgaPMD)s Data Management and Data
Reduction

EAP090- Decontaminating Field Equipment for Sampling Toxics in the Environment

Watershed Health Monitoring SOPs

T

EAPQ095- Collecting Water Samples for Watershed Health Monitoring
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APPENDITXE &s.

of T

The followingtableshows Tissue Exposure Concentrations (TECs) and Drinking Water

SSue

BWHCs f
aantda Wat er

or

D

Exposure Concentrations (DWECS) expressed in parts per million (mg/L for water, mg/kg for
tissue)for specificchemicas. The TECs and DWECSs are used for the assessment of tissue and
water data for human health protection from toxics.

To determine human health criteria that applgpecificchemicas, gotoEc ol ogy 6 s

the water quality standardisr the latest update on human health criteria applicable to

Washington.
TECGtissue TECtissue DWECwater DWECwater
Chemical Name CAS # (Cancer) (Non-cancer) (Cancer) (Non-cancer)
(Ppm) (ppm) (ppm) (ppm)
(mg/kg) (mg/kg)) (mg/L) (mg/L)
1,1,2Trichloroethane | 71556 i 910 - 67.000
1,122 79345 0.0023 9.1 0.00017 0.670
Tetrachloroethane
1,1,2Trichloroethane | 79005 0.0080 1.8 0.00058 0.130
1,1-Dichloroethylene 75354 i 23 - 1.700
1,2,4Trichlorobenzene| 120821 0.016 4.6 0.0011 0.330
1,2-Dichlorobenzene | 95501 - 140 - 10.000
1,2Dichloroethane | 107062 0.14 36 0.010 2.600
1,2-Dichloropropane | 78875 0.013 41 0.00093 3.000
1,2-Diphenylhydrazine | 122667 0.00057 - 0.000042 -
1,2-Trans - 9.1 j 0.670
Dichloroethylene 156605
1,3-Dichlorobenzene | 541731 l 0.91 - 0.067
1,3-Dichloropropene | 542756 0.0037 11 0.00027 0.830
1,4-Dichlorobenzene | 106467 - 32 - 2.300
2,3,7,8TCDD (Dioxin) | 1746016 1) 0.00000032 (1) 0.000000023
2,4,6Trichlorophenol | 88062 0.042 0.46 0.00303 0.033
2,4Dichlorophenol | 120832 - 1.4 - 0.100
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https://ecology.wa.gov/Water-Shorelines/Water-quality/Water-quality-standards/Updates-to-the-standards
https://ecology.wa.gov/Water-Shorelines/Water-quality/Water-quality-standards/Updates-to-the-standards

TECtissue TECtissue DWECwater DWECwater
Chemical Name CAS # (Cancer) (Non-cancer) (Cancer) (Non-cancer)
(ppm) (ppm) (ppm) (ppm)
(mg/kg) (mg/kg)) (mg/L) (mg/L)
2,4Dimethylphenol | 105679 - 9.1 - 0.670
2,4-Dinitrophenol 51285 - 0.91 - 0.067
2,4Dinitrotoluene | 121142 |  0:00069 0.91 0.000050 0.067
2-Chloronaphthalene | 91587 - 37 - 2.700
2-Chlorophenol 95578 - 2.3 - 0.170
2-M.ethyl-4,6- 534521 R 0.14 j 0.010
Dinitrophenol
3,3-Dichlorobenzidine | 91941 0.0010 - 0.000074 -
Chiorophenol | %57 | * ' 3300
4,4-DDD 72548 0.0019 0.23 0.00014 0.017
4,4-DDE 72559 0.0027 0.23 0.00020 0.017
4.4-DDT 50293 |  0.0013 0.23 0.000098 0.017
Acenaphthene 83329 } 27 - 2.000
Acrolein 107028 - 0.23 - 0.017
Acrylonitrile 107131 0.00085 - 0.000062 -
Aldrin 309002 | 0-000027 0.014 0.0000020 0.0010
alphaBHC 319846 0.000073 3.7 0.0000053 0.270
alphaEndosulfan | 959988 - 2.7 - 0.200
Anthracene 120127 - 140 - 10.000
Antimony 7440360 - 0.18 - 0.013
Arsenic, Inorganic | 7440382 @) 0.14 2 0.010
Asbestos 1332214 B - - R
Benzene 71432 0.0083 0.23 0.00061 0.017
Benzidine 92875 0.0000020 14 0.00000014 0.100
Benzo(a)Anthracene | 56553 0.00063 - 0.000046 -
Benzo(a)Pyrene 50328 | 0.000063 - 0.0000046 -
Benzo(b)Fluoranthene| 205992 0.00063 - 0.000046 -
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TEGCtissue TEGtissue DWECwater DWEGwater
Chemical Name CAS # (Cancer) (Non-cancer) (Cancer) (Non-cancer)
(ppm) (ppm) (ppm) (ppm)
(mg/kg) (mg/kg)) (mg/L) (mg/L)
Benzo(k)Fluoranthene| 207089 0.0063 - 0.00046 -
beta-BHC 319857 | 0:00025 - 0.000019 -
beta-Endosulfan 33291365 - 2.7 ; 0.200
Bis(2Chloroethyl)Ether | 111444 | 0:00042 - 0.000030 -
Bis(2Chloroisopropyl) 108601 - 18 - 1.300
Ether
Phthalate
Bromoform 75252 0.10 14 0.0074 1.000
Butylbenzyl Phthalate | 85687 0.24 590 0.018 43.000
Carbon Tetrachloride | 56235 0.0065 18 0.00048 0.130
Chlordane 57749 0.0013 0.23 0.000095 0.017
Chlorobenzene 108907 - 9.1 - 0.670
Chlorodibromomethane| 124481 0.011 9.1 0.00083 0.670
Chloroform 67663 l 4.6 - 0.330
Chrysene 218019 0.063 - 0.0046 -
Copper 7440508 ) } - -
Cyanide 57125 - 0.27 0.020
Dibenzo (a,h) 53703 0.000063 - 0.0000046 -
Anthracene
Dichlorobromomethane| 75274 0.013 1.4 0.00098 0.100
Dieldrin 60571 0.000029 0.023 0.0000021 0.0017
Diethyl Phthalate 84662 - 360 - 27.000
Dimethyl Phthalate | 131113 - 4600 - 330.000
Di-n-Butyl Phthalate 84742 i 46 - 3.300
Endosulfan Sulfate | 1031078 - 2.7 - 0.200
Endrin 72208 - 0.14 - 0.010
Endrin Aldehyde 7421934 i 0.14 - 0.010
Ethylbenzene 100414 i 10 - 0.730
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TECtissue TECtissue DWECwater DWECwater
Chemical Name CAS # (Cancer) (Non-cancer) (Cancer) (Non-cancer)
(ppm) (ppm) (ppm) (ppm)
(mg/kg) (mgrkg)) (mg/L) (mg/L)
Fluoranthene 206440 l 18 - 1.300
Fluorene 86737 - 18 - 1.300
gammaBHC (Lindane)| 58899 i 2.1 - 0.160
Heptachlor 76448 0.00011 0.046 0.0000081 0.0033
Heptachlor Epoxide | 1024573 0.000083 0.0059 0.0000061 0.00043
Hexachlorobenzene | 118741 0.00045 0.37 0.000033 0.027
Hexachlorobutadiene | 87683 0.011 0.14 0.00083 0.010
Hexachlore 77474 - 27 i 0.200
cyclopentadiene
Hexachloroethane 67721 0.011 0.32 0.00083 0.023
Indeno (1,2,%d) Pyrene| 193395 0.00063 - 0.000046 -
Isophorone 78591 0.48 91 0.035 6.700
Methyl Bromide 74839 - 9.1 - 0.670
Methylene Chloride | 75092 0.23 2.7 0.017 0.200
Methylmercury 2295792 - : - -
Nickel 7440020 - 9.1 - 0.670
Nitrobenzene 98953 } 0.91 - 0.067
N-Nitrosodimethylamine| 62759 0.0000090 - 0.00000065 -
N-Nitrosodin- 621647 0.000065 _ 0.0000048 _
Propylamine
N-Nitrosodiphenylamine| 86306 0.093 - 0.0068 -
Pentachlorophenol 87865 0.0011 2.3 0.000083 0.170
Phenol 108952 - 270 - 20.000
Polychlorinated N 0.00023 0.0091 0.000017 0.00067
Biphenyls (PCBs)
Pyrene 129000 - 14 1.000
Selenium 7782492 - 2.3 - 0.170
Tetrachloroethylene | 127184 0.22 2.1 0.016 0.200
Thallium 7440280 - 0.031 - 0.0023
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TECtissue TECtissue DWECwater DWECwater

Chemical Name CAS # (Cancer) (Non-cancer) (Cancer) (Non-cancer)
(ppm) (ppm) (ppm) (ppm)
(mg/kg) (mg/kg)) (mg/L) (mg/L)
Toluene 108883 - 4.4 - 0.320
Toxaphene 8001352 | 0:00042 0.16 0.000030 0.012
Trichloroethylene 79016 0.0091 2.3 0.00067 0.170
Vinyl Chloride 75014 0.00030 1.4 0.000022 0.100
Zinc 7440666 - 140 - 10.000

Footnotes:

(1) There is not a TEEnor a DWEC threshold for 2,3,7;8 CDD because the validity of the
existing cancer slope factdeveloped by EPA is uncertain and currently under review. In
the final rule at 40CFR131.45 EPA notes that for 2,3TC®D, IRIS does not currently

me a s u-caesing dbilityli(e., @ €C$Fh Withoutsach cakies, EPA

concluded thaturther analysis is necessary in order to promulgate scientifically sound

revised criteria for 2,3,7;8CDD. In the Technical Support Document issued in November
approval / disap

EPAnoted its intent to reevaluate the existing federal 2,3/€BD human health criteria in

contain a

2016 as

IRIS by 2018.

(@)

part

of

EPAOS

parti al

There is no TECor DWEC for arsenic because the validity of the existing cancer slope

factor developed by EPA is uncertain and currently under re\ieav Technical Support

Document issued in November 2016 as part
Washingtonds human health criteria, EPA
arsenic human health criteria through the Integrated IRfskmation System (IRIS)
Toxicological Review of inorganic arsenic (total dissolved) by 2018.
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APPENDISOU3r ces of | nf or mat i @

This publication is part of a significant agency action under RCW1 34.05.272. To meet the law,
the sources of information used to support revisions to Water Quality Pédlityafe identified,
followed by the source type number in [brackets]. The requitetypes of sources are listed

below by number.

1. Peer review overseen by an independent third party.
2. Review by staff internal to Ecology.
3. Review by persons that are external to and selected by Ecology.

4. Documented open public review procdss is not limited to invited organizations or
individuals.

5. Federal and state statutes.

6. Court and hearings board decisions.

7. Federal and state administrative rules and regulations.

8. Policy and regulatory documents adopted by local governments

9. Data from primary research, monitoring activities, or other sources, but that has not been
incorporated as part of documents reviewed under other processes.

10. Records of best professional judgment of Ecology employees or other individuals.

11. Saurces of information that do not fit into one of the other categories listed.

Federal and State Statutes and Rules

33 U.S.C. 1251 et seq. Federal Wat ePubliclbaw | uti o
92-500.[5]

40 CFR 131. Water Quality Standards. 33 U.S.C. E15kq[5]

40 CFR 131.45. Revision of certain Federal water quality criteria applicable to Washington. 81
FR 85435, November 28, 2016]

42 U.S.C 82 690&t seqResource Conservation and Recovery (Re€RA). Public Law 94
580. [5]

42 U.S.C. 300fFederal Safe Drinking Water AdPublic Law 93523.[5]

42 U.S.C. 960%t seqComprehensive Environmental Response, Compensation, and Liability
Act (CERCLA or Superfund). Public Law 98L0. [5]
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Revised CodefdNashington. Chaptef0.105DRCW. Model Toxics Control Act. [5]
Revised Code of Washington. Chapter 90.48 RCW. Water Pollution Control. [5]
Revised Code of Washington. Chapter 90.48.590 RCW. Water Quality Data Act. [5]

Revised Code of Washington. Chaptér09.370RCW. FindingsForests and Fish Repeort
Adoption of rules[5]

United States Environmental Protection Agency. 2G8leral RegisteRevision of Certain
Federal Water Quality Criteria Applicable to Wasgton. EPAHQ-OW-20150174.
(https://www.gpo.gov/fdsys/pkg/FR01611-28/pdf/201628424.pdf [5]

United States Environmental Protection Ageriotegrated Risk Information System
(https://www.epa.gov/iris[11]

Washington Administrative Code. Chapter 2t8LA WAC. Water Quality Standards for
Surface Waters of the State of Washington. [7]

Washington Administrative Code. Chapter 2281 WAC. Sedirent Management Standar{ig]

Washington Administrative Code. Chapter 338 WAC. Model Toxics Control Act (MTCA)
Cleanup. [7]

Washington State Department of Ecology. Waters Requiring Supplemental Spawning and
Incubation Protection for Salmonid Speciablication No. 06L0-038.Revised January 2011.

[2,3,47]

Washington Stte Department of EcologWater Quality Standards for Surface Waters of the
State of Washington Chapter 1Z81A WAC (easy to read version). Washington State
Department of EcologyPublication No. 06.0-091 Revised August 1, 2018, 3, 4, 7]

Guidance & Supporting Information

Adams, K. 2010. Guidance for Stressor Identification of Biologically Impaired Aquatic
Resources in Washington Staféashington State Departmentidology Publication No. 10
03-036.[3]

California Environmental Protection Agency. State Water Resources Control Board. 2004.
Functional Equivalent Documetwat er Qual ity Control Policy for
Clean Water Act Section 303(d) LisAmended February 3, 201R.1]

Hilsenhoff, William L. (1987) "An Improved Biotic Index of Organic Stream Pollution,"” The
Great Lakes Entomologist: Vol. 20 : No. 1, ArticlgT1]
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https://www.gpo.gov/fdsys/pkg/FR-2016-11-28/pdf/2016-28424.pdf
https://www.epa.gov/iris

Helsel, D. 2010. Much Ado About Next to Nothing: Incorporating Nondetectsien&e. The
Annals of Occupational Hygieneolume 54, Issue 3, Pgs. 2262.[11]

Larson, C. 2018Standard Operating Procedure E®F3, Version 2.1: Collection of Freshwater
Benthic Macroinvertebrates in Streams and Riwafashington State Departmentiedology
Publication No18-03-202.[3]

Marshalonis, D. and C.A. Larson. 2018. Flow pulses and fine sediments degrade stream
macroinvertebrate communities in King County, Washington, UEAlagical Indicators 93
365-378. (https://doi.org/10.1016/j.ecolind.2018.04.06D1]

McGuire, D. L. 2007. Clark Fork River macroinvertebrate biomonitofitacroinvertebrate
Community Assessment2006. Technical report prepared for United States Environmental
Protection Agency Region 8.
(http://ctb.unh.edu/StreamKey/htmli/biotic_indicators/indices/Hilsenhoff ijtidl]

National Water Quality Monitoring CourcWater Quality Portal2018.
(https://www.waterqualitydata.ugf]

Olivero and Anderson, 2008. Northeast Aquatic Habitat Classification System. The Nature
Conservancy. Eastern Regional Office. Boston, MA

Opalski, D.Office of WetlandsandWatersheddUnited States Envinmental Protection
Agency. 2016. Letter to Director Maia Bellon, Department of Ecology on November 15, 2016.

Pacific Northwest Aquatic Monitoring Partnership (PNAMP); Northv&isindard Taxonomic
Effort (NWSTE), https://www.pnamp.org/document/5210, January JQ13B.

Regas, Diane. Office of Wetlands, Oceans and Watersheds. United States Environmental
Protection Agency. 2005. Memor andumdon AGui da
Reporting Requirements Pursuant to Sections 3
July 29, 2005[11]

Stat Trek Hypergeometric Distributior{https://stattrek.com/probability
distributions/hypergeometric.aspd 1]

United States Environmental Protection Agerik896Method 1669 Sampling Ambient Wair
for Trace Metals at EPA Water Quality Criteria Levels.
(https://www.epa.gov/sites/production/files/201&/documents/method_1669_1996)ddfl ]

United States Envanmental Protection Agency. 2000ational Guidance for Assessing
Chemical Contaminar@ata for Use in Fish Advisories. Volumes 1: Fish Sampling and
Analysis. EPA 8238-00-007. [11]

United States Envanmental Protection Agenc@ffice of Wetlands, Oceans and Watersheds.
2002 Consolidated Assessment and Listing Methodaldgyy 2002.
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https://doi.org/10.1016/j.ecolind.2018.04.060
http://cfb.unh.edu/StreamKey/html/biotic_indicators/indices/Hilsenhoff.html
http://cfb.unh.edu/StreamKey/html/biotic_indicators/indices/Hilsenhoff.html
https://www.waterqualitydata.us/
https://stattrek.com/probability-distributions/hypergeometric.aspx
https://www.epa.gov/sites/production/files/2015-10/documents/method_1669_1996.pdf

United States Environmental Protection Ageri2§05.Guidance for 2006 Assessmghisting
and Reporting Requirements Pursuant to Sections 303(d), 305(b) andtBé4Lt¢an Water
Act. (https://www.epa.gov/sites/production/files/201&documents/2006irgeport.pdjf [11]

United States Envanmental Protection Agency. 2006. Data Quality Assessment: Statistical
Methods for Practitioner&PA QA/G92. EPA/240/86/003.February 2006.

United States Food and Drug Administrati@d17 National Shellfish Sanitation Program
(NSSP)Guide for the Control of Molluscan 8lifish. 2017 Revision.
(https://www.fda.gov/downloads/Food/GuidanceRegulation/FederalStateFoodPrograms/UCM62
3551.pdj [11]

United States Geologic Surve®002.Statistical Methods in Water Resources.
(https://pubs.usgs.gov/twri/twri4g3al]

Washington State Department of Ecology, U.S. Environmental Protection Agency, and
Washington Tribes. 199Tooperative Management of the Clean Water Act 303(d) Program for
the Tribes in Washington State, the Wagton State Department of Ecology, and the U.S.
Environmental Protection Agency Region [I1]

Washington State Department of Ecology. 2006. Water Quality Program REligy,Policy 1
11 Chapter 2Ensuring Credible Data for Water Quality Management. Washington State
Department of Ecologyhttps://ecology.wa.gov/DOE/files/3b/3bf2ea@®0b-49d1-8ff4-
fd8c82960f7a.pdf[2, 3, 4]

Washington Stat Department of Ecolog2015.Quality Management Plan, 2015: Washomg
State Department of EcologRublication number 283-030.[2]

Washington State Department of Ecology. 20I&uidelines for Preparing Quality Assurance
ProjectPlans for Environmental StudieBublication mmber 0403-0300 [ 2 ]

Washington State Department of Ecology. 20Hror Analysis for Water Quality Policy-11:
Pertaining to th&Vater Quality Assessmerghttps://ecology.wa.gov/DOE/files/44/441bf?ac
7f34-499f8b145e21c39eb1b9.pyf2]

Washington State Department of EcoloBpvironmental Information Manageme2018.
(https://fortress.wa.gov/ecy/eimhelpll]

Washington State Department of Ecolobpegrated Site Information Syste
(https://fortress.wa.gov/ecy/tcpwebreporting]

Washington State Department of Ecolog919. SedimentC eanup User 6s Manual
Publication number 1R9-057.[2]
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https://www.epa.gov/sites/production/files/2015-10/documents/2006irg-report.pdf
https://www.fda.gov/downloads/Food/GuidanceRegulation/FederalStateFoodPrograms/UCM623551.pdf
https://pubs.usgs.gov/twri/twri4a3/
https://ecology.wa.gov/DOE/files/3b/3bf2eaab-090b-49d1-8ff4-fd8c82960f7a.pdf
https://ecology.wa.gov/DOE/files/3b/3bf2eaab-090b-49d1-8ff4-fd8c82960f7a.pdf
https://ecology.wa.gov/DOE/files/44/441bf7ac-7f34-499f-8b14-5e21c39eb1b9.pdf
https://fortress.wa.gov/ecy/eimhelp/
https://fortress.wa.gov/ecy/tcpwebreporting/

Washington State Department of Heafhellfish Progam

(https://www.doh.wa.gov/AboutUs/ProgramsandServices/EnvironmentalPublicHealth/Environm
entalHealthandSafety/ShellfishProgham

Wayland, Robert H. Office of Wetlands, Oceans and Watersheds. United States Environmental
Protection Agency. 2001. Memorandunm 2002 Integrated Water Quality Monitoring and
Assessment RepoBuidance . N9 2001 (https://www.epa.gov/sites/production/files/2015
10/docunents/2002_02_13 tmdl_2002wgma.pdfi]
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